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EXTENSION. THESIS ADVISOR : ASSOC. PROF. PORNSIRI

JONGKOL, Ph.D., 197 PP.

TOLERANCE CHART/TOLERANCE ANALYSIS/ ROOTED - TREE GRAPH/

MACHINING

This thesis describes the development of a computer package for constructing
a tolerance chart for a rotational machined part. It is an extension of the work
developed previously, Tolerance Charting with Excel, in the School of Industrial
Engineering at Suranaree University of Technology. The package developed,
however, is written in Microsoft Visual Basic and all the algorithms have been newly
created without the use of Excel. The method of modular programming development

has been implemented throughout the package.

All data for charting are interactively input into the program. These include:
the sketch of the machined part, a tentative sequence of machining, the face cut and
located, and machine used at each machining step. lengthwise dimensions and
tolerances of the part blueprint. The program is able to provide the tolerance for each
machining cut on the request of the user, and this can also be modified to suit the

user’s machine capacity.

The calculations of tolerance stacks are based on the concept of Rooted-Tree
Graph. However, the program does not construct the Rooted-Tree Graph separately

from the machining sequence as normally done in manual charting. Instead, it



Tl

recognizes the machining sequence as a tree with each cut face being the end node of
a branch which can be traced back to the root of the tree. Using this concept, a path
containing the tolerances of the cuts accumulated at any pair of faces can be

identified: then, the tolerance stack can be calculated accordingly.

The output from the program is a complete tolerance chart. In such the case
that the resultant tolerances in the chart are outside their corresponding blueprint
specifications, the user can interactively modify either the machining sequence or the
related processing tolerances. This feature has been greatly enhanced beyond the

previous Excel version.

This computer program has been verified by comparing its results with those
obtained from the manual charting. More than 10 complicated machined parts from
the papers and books have been used in testing the program. All the results agree

perfectly with the manual calculations,

[n comparison to the Excel package, the present program is not only less in the
number of source codes but the executing time is also much Jess. The part with as
many as 24 machining cuts took onlv about 2 seconds of the executing time, while the

Excel version, 20 seconds.
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Academic Year 2017 Advisor’s Signature Roelcr 9!*2-;”
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AMANABUVDI cut 15, cut N7 HAZANVAMIANABUALTNTEHINAI B 11 F fgnaauinou
A ! . . ] & = . . Aaa
1I9WAI balance dimension B — F; $IANUAAIAAADUALTUN balance dimension UNAD
HATINYDIANUAAIANABUUD cut 4 NUANUAAIAAADUTLANN balance dimension D — F;

. : [ ' .
HazANUAAAAAUAL AN balance dimension D — F NABKNAIINTZHINANUAIIAAADY
2NN balance dimension E — F AUANUAAIAAADUYDA cut N 3; Faanuaalandeuazaui
balance dimension E — F fuzwhﬁ’uNammmmmmmmﬁ@umm cut A1uaz 2

as 9 a 9y . . o Y o
Fmsad1aunugialaelsd balance  dimension $uiluvzdoserde laszunsy
a dy ~ o A P
wilall (3191.6) Ysznoummurannuaaianaouasauved STOCK REM. magldlunms

i1 basic size YBILAAL cut
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v a d' a 4 Y
123 msahawmuginnuamandeulagmadinnsnduld
Tuzii 1.7 naraaumunmdu ldime 1495z neumsfmuiudioiie a9
= ax 9 a dy ]
F10aziBeAveIsMI a3 1umunMyiatilsngedluunaauues Whybrew tazamz (1990)
Y A& an o ang 9 a ¥ o X
ud? Tudtivzagl s maasnanuazds Fawiesdua asil;
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mrasadeunpuninau lifvninduaeuveimsdalany dmsuduau

9
(Z [

@ ) A 9 9 A a A g
@3@81\11“]5@]15'1\1 1.2 Iﬂﬂlill@]uﬂ')ﬂﬂ'l‘imlﬂuiﬁuﬂ (node) Lliﬂﬂ]ﬂﬂﬂ?ﬂ@jﬂ@]@ﬂiﬂlliﬂ; MMNUU

(4 (2 (3

Yy a a 2 v a A Y a A T 3 a 9y a
a'lﬂ@lﬂﬁi DNDIVINNILINUY Ul“lJEl\‘lW'J‘I/]Qﬂiﬂﬂ; ﬂ'lW')‘V]ﬂﬂG]ﬂGlWll !ﬂ‘L!N’JEJ'N'ENGUENﬂTiG]ﬂ

u

1 9 o A v % g/ =\ a dy =\ [
aoa 11, mamnidugnas vzduiiuae 11 aunsusesdaninua lums@eunsiyiiail Indn
$ 1 v =) { a =%} %)I -7 1 =) U
Nddyednilede ANNAIINNTAAE 92gNI2YAI8ANAVTDETIE 13U G1 INAIINNITAR

¥ ¥ A <
$1A59N 1 1T udu
o I ¥
sresor U nau' i (rooted-tree  graph) 1 Tunuguluns
Murura1eod1eluunugiia @20619%U NIAILINAINIINATIAAADUTZANVDI Stock
A a o g‘./ ~ A [ A F 9 9
removal NNAIINMITAAATIN 7,  ADMHATIVVBIAIANNAAIAAADU IFUYBInIT1Wd Y T3]
1 d' A 1 d‘
33 1HUA G 1ag G1 =+(0.03 + 0.005) =0.035 (931N 1.7 Usznow); nie mMaaranaou
A2 aANUDY Resultants 71 D 711 E 92 UAUMNU Wastvvodanuaaamnaou luduniimszming

Tviua D1 uag El =+(0.01 +0.01) =+ 0.02 i udu.

5 2
G)==_ (£0.03)

3 ~ T 4
(:o.osj: 1y Dl
—~ (20.03) "— 0. 10T e
C 0.03) f | (=0.10y \g/
) 6 {=0.005) 5
i (£0.03)
+0.03)
l N Gl D\
: A
4 | s (2001
(c (%0.01 Q (2001)
~ | | 11
‘D1 (30.01) S~
10— EL
/'(:o.ol) 1
‘B1

31U 1.7 uaaaumumnadu 1y

U

= Y

v Y [
Tuhtivznandamsaduwuginnuaaiamnaounaz 19 rooted- tree graph

] ~ I~ A Aq Yo ) a a (dy = g.ll 9
'E)Eﬂ\iaw,ﬂElﬂLWi'135Lﬂu'J‘ﬁ1/]Glflfﬂ'ﬂ\1TL!W@lu’liﬂil!ﬂiﬂiuﬁﬂﬂ?’uwuﬁu FIVUADUNTTEHI N
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= SO =

A A @ 1 Y [ v A 9 o [ 4
WUHITUISIINOU ‘]J1/1ﬂa1"lul’3klu1/iu1 6 LAY 7 CUAIUNUANANWNNUNAD miclﬁlfﬁtgaﬂyml,mu
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HIuignda MsmuIanNuAaIANAoUasaNIaZMIMUINIVIIAYATIY (basic  size)

9
UBDINTTAALUAASAI

‘ | /_,22
A (B | D[ EI[F G
| op. [Face Iwic | WorkingDim. | | f Balance Dim. Stock removal
no. |cut |used | Basic |[#Tol/2 | | | Basic |Tol.2 Basic +Tol.2
| - |
L0 P Ll T S R BER 1. IR o om0 RN, PSS B |
(o [ o] 1 [ o3 | [ TT3 T I Y N Y A
30 | E | 003 || ! 3 \
------------------------------------------------- p— | — — = e o e o e e ]
40 B 0.10 | [ 4 | | |
............................. HES) NS T O R | e DR e Beneene
50 [ A 003 | |5 J ‘
———————————————————————————— --.-._—-—--——————-—ﬁ————-—-—--—-—-————-—-—«~——--——————-—‘——---—-—-
2 N I 003 [ [ T T Y S N
I Ut . B (CHY = 89" W8 v W G | I R ————
80 | El 001 | | 8 ! |
______________________________ B T e s e T e
S LREL e o oo 4| SN | | R IR S— ——
100 | BI| 001 | | 10 f ‘
[To | A1 | 001 | | TR R X N | O S | ]
| romagiiin R 3 skl T 1 [ I |
Blue print Dim. | I Resultants |
oL laees [ oosfbed ) LT e | Mrosa | L) _
______________ %) e SOV IDN T 7l 17 ST, P 1) IS PN E—
Lelcatl i el o30 11 . _ \/ D . - (2 ]
| 55 | 003 I i Lss | [ 1 1
--------------------------- j_l_--_—_Y | . !
INNE / & - N o ABER N\ 2N — ——
INE / / 030 | | | mo [ [ 1 |
- 1 1 [l | ]

A d 9 a A
gﬂ‘VI 1.8 ﬂizﬂaumumaumimmmugummmmmaﬂu
9 a A ad I
MIATNUAUYUANNATIAUAADUNVUADUAIU:-
¢ L 4
(1 ﬁlﬂﬁ‘ﬂfﬂW‘IG]ﬂJ\1TLM'E]u‘lJ'L!GU’E]Q!LWHQNﬂ’NNﬂﬁWﬂLﬂﬁ@H
' Y '
(2) MndUAd A, B, C, D, E, F, 1ag G 910230880 v033111 Tuuunag
= [ [ 4 ) .. Yy Aa v a A @
(3) YUTYANHUNITAART (machining cut) ﬁ)"lﬂ%qﬂ’é)"l\?’é)ﬂﬂﬂ\?l?nﬂgﬂﬂﬂ
% g‘/ o A Y o v [ A
(ﬁ?@,ﬂﬁi) mmu@ﬂumimmnuwu% ATDYN ﬂﬂgﬂ“l’l 1.8
9 ]
4 NN NYRVVDINUUAAZAIAVTUADUNTARA (cut) LLﬁZiﬁLﬂ%@Qﬂﬂﬁﬁ%ﬂ

ﬂixmumiwammi%ﬂmmazwmu m“luuwuqumwmmmﬂaau mgﬂ‘n 1.8
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(5) ladommuaiannuerauuuvadluaausues BLUEPRINT :

19.94+0.06, 29.91+0.09 , 25.00 = 0.30, 55.00 = 0.03, 5.00 = 0 .03 Q< 110.00 = 0.30 LLZ?I}’JL%EJU

v @ L4 1 a ) [ 1 aa
dyanyal dot-to-dot 5¥HINAWI D-E, C-D, E-G, C-F, A-B, 118z A-G G115 UUAASUA
o w [ A
ANANY ﬂ\ig‘ﬂ‘ﬂ 1.8
(] d’ Y o v 1 4
(6) lamanuaaranasulvnumsanveaunay cut asluaaunveg

WORKING DIM.I%Y cut 1 ==0.03, cut 2 = £0.03,.., 48 cut 11 =£0.01 1¥udu dagal 1.8

N 2 2
—=_ (20.03)

3 \GM\V\ 4
(=0.03),/ 1 \

/ /,\/ (£0.03) ’F

O

(o

7 7 /
1= a8 | e 5
A!Y S
|
N 7
A |Bo IC D El [F Gl
Op. |Face (M/C Working Dim. ‘ r || Balance Dim. Stock removal
no. |cut |used | Basic |<Tol2 | i ‘ [[Basic [Tol22 | Basic |=Tol2 |
RURE 5. 993__:____}__4-___-___.1 _____ p ey || Solidm |
|2 (D] | =L qqs_q_»__ ____________ 2 | __solidew
30 | E | 0.03 ' [l 3 | Solid cut
I A O s A O | __Solideut ____|
BRI / 003 Jisd 4 o o T solidkw
60| C o003 || [ | 6 \ V. b ____|___Solidew |
(e [Tl [ oows I[ 1 & ] 1) (7 030 | ooss_]
8 | El |00l 8 Ul __ 4 Ny 030 | _0075_|
0 T 2 Y Y O O YD { N S 030_| 0075
(w0 | | YR, g || [ w o e IEVAD [ [ 040 | ouss_|
(10 [ Al 001 ! MUONAQNO T8 LI 050 | 0205
_____ |
Blue print Dim. % Resultants
1o leos [ oo I [ T L 11 XY I O
N - - o9 | o009 | [ [T e [ [ ]
_____ L las | eso [f 1 1 [ __ i N A o——
T L - 003 L) .4 SRR 5. 000 (FRoneoiog) SRROU]
""" N Y T T s 1]
I YT A 030 _ I “0; _______________
1 .

A 2‘, k) a 4’
3‘]]1/] 1.9 ﬂizﬂemu@aumiﬁsmmuguﬂmmmﬂmaau
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a9 9

@) ﬁ%INLLWUﬂWWg]qulﬁ}ﬁ}\ﬁﬂﬁ 1.9 FuauaeMsveu Inua (node) UINVDIAD

U
4 H v
%

d‘ (% g’/ g’/ F) a a = v A A £ = Aa A
NYNAAATILIN; INUUATNYNAT DWDINNWILLITNU ul‘]J‘(’NW”J“VIQﬂGIﬂ (Lﬂlﬂuiﬁuﬂﬂ’)‘ﬂgﬂ f)

v
v A o

] o A ' o & = a A~
MIANLAUYINAT %m!,uum"lﬂ AUATUIDIAANNIYIUA GluﬂTiL"’lJfJUﬂi"l‘I/\lG]Suﬂu urnanngan

(3

ov

'
Aa A

1 % a U ao‘ U 1 a 3 g’J
i’)fJNTiﬁﬂﬁ’f] AININAIINNITAAY ﬁ]%gﬂi%‘]ﬁlﬁ)’lﬂﬁlmﬂlﬁ}ﬂﬂﬁ}"m WU G1 INANNNITAALINTI

= 2

a a @ ] I I
1 nnauAeignaaaswsn ity G ithudu
(8) FnumanuamandeuIinudiuveslanzignanoen 11 (stock
Y 1 4 o dy
removal) tta7 ldA1aaluaann STOCK REM. Al

USINA (1)-(6): 130869 6 50871 cut 1-cut 6 LAZANUAAIAAADUUD stock

Y
[

] = 9 A a ¥ a 1 dy 1 Aa o [ o 1 o Y
removal Y9ULNAE cut mmu]lﬂ N W’mWﬂWJmmugmazmﬂﬂugﬂmmmu ﬁﬂlﬂﬁ]lﬂﬂ1ﬂ

[

A
oY IUARITReAa lUTAaUABIMNY 1BUAIAA G, D, E, B, A 1ag C 33itie lanzunau 1y

Be

2

o 2 = 1 A 1 ~ o v &2 oa o 1 i A
’E']\1ﬂ1u<1ﬂ<lﬂ’lﬂ’3’lﬂﬂﬁ’lﬂ!ﬂaﬂusll@\‘]Iaﬂ&’ﬁﬁu%gﬂ@@@@ﬂhlﬂ AUUIUVIUATI solid cut N

hat

aAus STOCK REM. ¥93iag cut
UIFNAN (7): ANVANIAAADUVBY stock removal FIM5TU cut 7 151HINITO
o I { o 1
Wnaun mau 11l (rooted-tree  graph) T/l unugiulumsdiuiua stock removal Ao
' A ) £ 9 '
Hasnvesmanuaaamasu luduveansau il 521 Ivua G uay Gi = +(0.03 +
0.005) = +0.035 (9317 1.9 Ysznew)
UTTNAN(S): ANUAAIANADUUDY stock removal 15U cut 8 ABHATINVDY
, A Y EY 9 !
aanuaaanaouluduveansindu sl sewinalvua E wag E1 = +(0.03 + 0.03 + 0.005 +
0.01) =+0.075 (931 1.9 Jszno1)
UITNAN(9): ANNADIANADUYBY stock removal 1MV cut 9 ABHATINVDA
1 A Y EY Y '
aanuaaaaeu luduveans dn il 52119 1vua D uag D1 = +(0.03 +0.03 + 0.005 +
0.01) = +0.075 (931 1.9 Uszneon)
VITNAN(10): ANUAAIAAAOUVDY stock removal 115U cut 10 ADHATIN
' A Y 9 9 '
vyoamanuaaamasu luduvesnsiwdulsl serinaTuua B uag B1 = +(0.10 +0.03 + 0.03
+0.005 +0.01 +0.01) ==0.185 (9317 1.9 Usznow)
VIFNAN(11): ANUAIAAADUUDY stock removal G115V cut 11 ADNATIN
' A Y £) 9 !
yoamanuaaamasu luduveansdu sl serinaTnua A tag A1 =+(0.03 +0.10 + 0.03
~
+0.03 +0.005+0.01) =+0.205 (9317 1.9 Ysznew)
o 9y A A Y a éf [ o 1
(9) MUUAVUIAYDY stock removal HosngansonliNaIUNDTDEAALARZTOY

LY

45! a A [ 1 . 1 2 o 9y 1 = v g Y
VUDYNUBUAVDUATOIVNIUANS operation FUNUNAIMYUA THuINNM1URes Y 1Tuau
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Y v
Aty dmsu cut 7, Simuali stock removal Hoefiga =0.2 mm. 9z 1dA1 BASIC o9
STOCK REM. ¥9dcut 7=0.2 +0.035 = 0.235 mm. ¥30laamlszuna lasilammeiiouved
I Y 1T W 9 an A @
0.035 131 0.10 92'1dA1 BASIC 4839 STOCK REM. U84 cut 7 1911171 .030 Haz@1835iReInu

1A o @ < o w
mﬁuqmmu cut 8§ —cut 1 wu 0.30, 0.30, 0.40, L2 0.50 MUAIAL

) Op. |Face IM/C i“ﬂgDim‘ ‘ Balance Dim. ’ Stock removal ]
| no. fcut [used | Basic |Tol/2 | W | ' Basic |2Tol/2 | Basic |+Tol..2
> ‘ T e— [ Solidkut
[ [ F| |- 2005 | 003 || L ______________ (i = ] |  Soldee |
20| D | asse | 003 || |  —— ' 8| . || __Solideu ___|
30 | E | 25 0.03 } R 3 || solidlewt |
I Y2 L 2 O I S
50 [ A 5.10 0.03 s| [ ] | solidkut ‘
..... O el . B B A B T e e e e e
60 | € | 55 0.03 ™ 6 Solid fcut
----- Lo e e b e e e e e e ——— — — = | = = = = o o e 2 e e o . e o ]
0 [GV ] | 1985 | 0005 || _ (A A e 7 1] | ] 030_| 0035 |
80 | El 25 oor |1 T ] s 11 | ] 030 | 0075
[ o[ 1% aash | oon || | [0 7 o 1 [ 030_| 0075
100 | BI 60.06 oo || | 10 ] 040 | 0.85
T 0 | A 110 0.01 Wl e " g |~ NN | 050 | 0205 |
""" e T T T e Y | T )
|
| Blue print Dim. | Resultants
lezlioos [ 00s || | 1~ | Mlese oo [ | ]
_____ [T b | o BRI B BRI (1 2001 ¥R | ] |
sl o ol - ] I T O M (A 1 et ISR 5 O 1 25 oo |
55 i_ 003 | 4 G5 0.03
_____ boecload 08 0B 003 _ L1 1 e e B
) I .- 5_ 94 003 Tves 1L .21 s | ¢ 003 | | ______|
i ‘ 110 0.30 T [lmo | o001 | | |
""" f l 1 |

A g’/ 9 a A
3‘]J°Vl 1.10 ‘]Ji$ﬂ@ﬂﬂ]u@]i’)uﬂﬁﬁiNLLNuﬂuﬂJﬂ’ﬂﬂJﬂfmmﬂﬂﬂu

(10) MIUAYAgIU (basic size) MAAINMIAALADZ cut (ADA1BASIC VDY
2~ v (B ya Y 1 ag Y
WORKING DIM.) cmmfiaﬂmiag’sﬂwwi]ﬁﬂm]mﬂmmwamwugmu”lﬂmamuuu Tag
o d ] £ o dy
B'IﬁfJﬂ;]!ﬂchl'ﬂﬂNiﬂ’ﬂEJ'N??‘L!\WNL!
IS
(a.) ¥DN1DN blueprint dimensions fvnidlu working dimension U84 cut

[ a

v l¥ina blueprint dimension
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(b.) MUINDIN blueprint dimension YN
(c.)MUIUDIN basic working dimension N3 1M

o Aaad d . . .
(d.) MuruNANANIUNAINMTUINYT DAY blueprint dimensions

E4
v A

% a g ' <3|
"?\‘]ﬂ15'Jlﬂ5131414161]141&%;!@;@114%6\1“@]63 cut LTJL!@NL!:
9
Cut 11: Basic working dimension U84 cut 11 mlinalam UL ms1zaziy
=S 1 % a 1 A gl.l U 1 A ) d'dy L=}
cut 11 HVUIAYAFTIUNINDY 110 WITTUTINUVUABUNITAAADIN cut 11 m@"lﬂu‘nu“lm
g @ 1 = o 1 A ' o A ¢
VUABUNTIAANDIIN cut 11 IWUINVUIAYATIUAD 110 Elﬂll']_lblﬁﬂii‘ﬂﬂﬂ 11 114?1’@1151 BASIC
(@310 1.10 Usznov)
Cut 10: Basic working dimension U89 cut 10 L‘ﬁﬂ%'lﬂﬂ'liﬁ'lu?mﬂlu'lﬂiﬂﬂ
. . . FZ 1w a = g‘.: (% J A ] d'dyd
blueprint dimension Ul@ﬂ'm/]'lﬂ‘ﬂ 60.06, NATTUTNINUUVUHABDUNITIAAADVIN cut 10 ‘ﬂ‘ifl]’lll 1uwuu
Y 1 =) 1 1 QU o = - %’ o ) a o
VUABDUNITIAAADIIN cut 10 ‘Wi]'lﬁm'lﬁ’E]’Ni’f]EJG]ﬂﬂ@U]:‘]Jllﬂ'liG]ﬂ%?ﬁ'lllﬂuﬂﬂq@éﬁﬁﬂxﬂ’i%ﬂﬂﬂ@ﬂ
G 1 d.dy ] (2 2,’ = [ 1 = U o d'
U cut 10 Wi@ulll Eluwu”lmwmaﬂmm WHINTVUIAYATIUND 60.06 ﬂﬂhlﬂslﬁﬂiiﬂﬂ‘ﬂ 10
4 =
Tuaaun BASIC (9317 1.10 15znow)
Cut 9: Basic working dimension U®3 cut 9 NANMITAIUIUVUIAIN
. . . Y1 ' w Aa v AL v 1 A ' d'tdyd
blueprint dimension llﬂﬂﬂ“lmﬂ'ﬂ 44.94, WANTUTNUVUABUNITAANDITN cut 9 Wi@l’lﬂ 1uwuu
2 1 a \ 1 4 o v %)I o ) a U
VUADUNITAANDITN cut 9 Wﬂ13ﬂﬂ@]fl'NiE]EJGIﬂflﬂUhJidJﬂ']'iGlﬂ%W]Wl!ﬁuﬂﬂﬂé}Nﬂﬂﬁ%ﬂfﬂqﬂﬁﬂ
A ] d'dy ] (Y ?:’ = o 1 A 1 [} d‘
VD cut 9 Wi@klll 11&1/]1!13JW1J5?JEJ@1@1“]51 WUIMNMVUIAYDZIUND 44.94 ﬂﬂulﬂalﬁllii‘ﬂﬂ'ﬂ 9 1‘14
R .
aaus BASIC (9319 1.10 13zne1)
Cut 8: Basic working dimension U®3 cut 8 NANMITAMUINVUIAIN
. . 7 Y 1T W a 1A g}/ % 1 A ] d'ds’d
blueprint dimension Ulﬂﬂ?ﬁmﬂ‘]_l 25.00, NATTUINUVUADUNITAAADIN cut 8 145’01111 11!‘1/]1&%
Y 1 a 1 1 % % % %‘ o ! a 2
VUABDUNITIAANDIIN cut & Wfl]Ti‘EL!1@]f’J’JTif’)ﬂ@]ﬂE]ﬂul‘ﬂﬁﬂ15G]ﬂCIfW]”ILLﬁ‘LNﬂﬂ%N’ENW%@@@ﬂﬂ
A (] d'dy 1 Y 901 = o 1 A 1 [y d‘
¥4 cut 8 W30 1 Tunt lunusosaasn suhmvmnayagiune 25.00 onlilaussian s Tu
. :
aaun BASIC (9317 1.10 Usznew)
Cut 7: Basic working dimension U®3 cut 7 NANNITMUINVUIAVIN
. . . FIA 1 o a 1A 3’; v 1 A ] d'dyd
blueprint dimension "l,ﬂmmmu 19.85, NAITUNMNUVUABUNITAANDIN cut 7 ‘Viiﬂl’lll Tunii
2 1 ) 1 1 % % o %’ o 1 a o
VUADUNITIAANDDTN cut 7 W’ﬂﬁ'ﬂ‘l1@]f]’Niﬂﬂﬁﬂﬂﬂqﬂﬁﬂ15@ﬂcﬁ1ﬁ1uﬂuﬂﬂ@f%\?ﬂ\?ﬁ%@ﬂqﬂ@ﬂ
A ' d'dy ' Z 90‘ = o ! =) 1 v d'
UBDN cut 7 Wi'ﬁ)lliJ 6l’L!‘i/]’LlU]JJ“I/‘HJif]fl@]ﬂ‘:]ﬂ WHINVUIAYAZIUAD 19.85 Elﬂllﬂslt’fﬂ‘i‘iﬂﬂ‘ﬂ 7 Gl,u
s =
aaua BASIC (9317 1.10 Uszna)
Cut 6: Basic working dimension U®3 cut 6 NANNITAIUINVUIAIN

. . . Y1 ' v 2 v a2 o 1 A T ASa
blueprint dimension llﬂﬂ'llfﬂ'lﬂ‘ﬂ 55.00, WANTUINUVUABDUNITIAAANDIIN cut 6 Wif]ulll Slu‘ﬂuu



18

Y
U

1 A [ 1 v @ 1] ?:I ° 1 a @
TUADUMIAAADIIN cut 6 WATAADITREAADA LlTimsAagIdnisgad 19D T ogadn
A ] d'dy 1 % ao’ = ) 1 A 1 [ d‘
W09 cut 6 1150 1 lunil hinusesdadh Jahmvuayagiuae s5.00 onldldussian ¢ lu
h .
aaua BASIC (9317 1.10 Ysznan)
9
Cut 5: Basic working dimension U84 cut 5 MmTRadAnNUIY W1z
= 1 W a LAY @ 1 A 1 d'dyd )
cut 5 HUUAYAFIMIAD 5.00, WITANNHVUADUMTAAADIIN cut 5 W30 1 TuNLTvuaou
1 a 1 1 (- v ?7' o 1 a v
MIAAADIIN cut 5 NTAIRENTREAATA 11TNsARd 1A 111I9AS 198913 DIAARAYY cut 5
A 1 d.dy @ 90’ 9 |l @ 3’, a U =S %
3ol Tuilinusosand cut 5 1AUANITARYOL cut 10 AT 11 INUURNTUINUINTNTAR
o 3 . g 2 g,
A cut 10 48 cut 11 YUIAVDITOIAAIZONIUVUHIDTUAI INB1ITUIAT basic  stock
9
removal "lﬂaummmm@gm W31 INAUAIUAT basic stock removal "lﬂmﬂméuumyjagm
Y1 . . . . 'w ' o A
%"l@m Basic working dimension U®J cut 5 tN1AY 5.0-0.4+0.5=5.10 ﬂﬂllﬂiﬁﬂiiﬂﬂﬂ 5 1u
s =
aaua BASIC (9319 1.10 Usznaw)
Cut_4: Basic working dimension U093 cut 4 NAIINMIIAIUIUVUIAIIN
. . . Y 1 v a = gﬂ (2 ! A v d'dyd
blueprint dimension IAANNINY 60.06, NITUINHUVUADUNTAAADIIN cut 4 W30 14 TunTT
2 1 ) 1 1 % U 4 901 o 1 a %
TUADUMIAAADIIN cut 4 WIFAUIADITOIAATA LlTiMsAaTIdILNIIAD19DIHT D YAAR
1 d' 4 3 9°J J v g’/ ) A
W09 cut 4 W30 1 TuNUNVTOEAAT cut 4 IRUANTAAVDI cut 9 1AL 10 INUURDITUIIINHIN
Y Y Y Y '
UMIAARIT cut 9 1A cut 10 YUIAVDITOBAAILYIIVUHIOTUAI MINB1ITUIAT basic
9
stock removal l/aumvinayagv wiomnauaiini basic stock removal 1luana1vuaya
911 921471 Basic  working dimension U9 cut 4 M0 60.06 + 0.3 - 0.4 = 59.96 o 11/ 1d
v A J ~
V33907 4 Tugaun BASIC (9317 1.10 Usznew)
9

Cut 3: Basic working dimension U89 cut 3 M I¥IAANAAINLUD INTIZRLUY

9 v Y
aAaA

cuts HYWIAYAFIUMING 25.00,  WTUINTIUABUNTAAADIIN cut 3 130 1 Tuiill

Y 1 =) 1 1 % % 1 g o 1 =) QU

TUADUMIAAADIIN cut 3 NAITANADNIDIARGA LimsAaddmisgas19DIvTogada
A 1 d'dy (% g 9 1 % ?,', a [

Y04 cut 3 130 14 IuNHnUsEaad cut 3 TALANITAAVD cut 7 1AL 8 MINUUNITUINNN
v o 2 o 2 2 Y, .
UNMIAARIE cut 7 1AZ cut 8 YHIAVDITRIAAITINIVUNTOFUA ¥11N81IUUIIAT basic stock

Y
removal "lﬂaummmﬂyjagm WIONINTUAIAN basic stock removal "l,ﬂmﬂmmmﬂyjagm
22 1@ Basic working dimension Y04 cut 3 119U 25.00 + 0.3 — 0.3 = 25.00 80 U 1@y T9ian 3
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AL AUV Resultants A7 C N1 D 92 UAMNND Haswvsannuaatanaeu ludunsiszring
THuA C uag DI =+(0.03 +0.005 + 0.01) = £ 0.045 (9317 1.10 Ysznow)

IATLNIAI E ey G: aAaanaouaeauuod Resultants HILHUA WAL 11T

Y o J d' 9Y o dy 1 di
(rooted-tree graph) THlumsmuiumaaianaoudsauvns Resultants]lﬂﬂﬂu ANAINNAD U
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(13) NFBUN 13 MUUAAT 0 1M1NU n + 1 NUUINATOUN 14
H 4 1 [ Y] [ ] I
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(17) NFOUN 17 MUUAAT GenBP(, j) (MN (at+b) LAZAMHUAAT GenBP(j, 1)
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(18) NTOUN 18 MUUAAT | IMAU j + 1 1INUUITNINTOUN 3
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2
YES
i> Nosuft

5 NO 18
— ], YES
4 i=i+1 < j > Nosuft < j=j+1 €

GenBP(i,j) =0

\4

6 — YES

Q
9]
3
o
=
Il
o
v

NO

f GenBP(i, n) Z 0

YES
a = GenBP(i, n)

No 11
fGenBP(n, ) # 0

10

YES
b= GenBP(n, j)

13

12

Do Untila7 0 And b £ 0
17

GenBP(i,j)=a+b
GenBP(j, i) = -GenBP(, j)

\ 4

GenBP(, j) = -(a + b)
GenBP(j, i) = -GenBP(, j)

End

H Y H
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v Y
(6) NFBUN 6 MN5UTUANAIUAMLT TC(count). Tolerance 1MNY 0 IAUU
MmMnsauN 24
(7) n5OURN 7 A59@0UNEOU IUI TC(jcount). Machine ANUNINY "Lapping
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M/ nuaseldvinseud s wnludluasainseui o
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(11) n38UR 11 a39aouEeU 1931 TC(jcount). Machine HA1NIAY "Diamond
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turning M/C" ¥nttueseliinseuh 12 winlidluaseriinsevd 13
1 Y 1
(12) NFOUN 12 MUUAA it(jcount) NN 4 NAUUTINTOUN 23
(13) NTBUN 13 A32980VEBU 1931 TC(jcount).Machine HAUNIAY "Grindin
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M/C" mnuasaliingeun 14 yn liluesainsevn 15
1 Y 1
(14) NFOUN 14 MYUAAT it(jcount) NV 6 1NNUUINNTOUN 23
(15) N3N 15 AT9a@8UEeH ¥ TC(jcount).Machine HAUNIAY "Turning
I a Y o A 1 a3 a o A
M/C" minuasaliringeun 16 wnliiluesainseud 17
1 Y 1
(16) NTOUN 16 MUUAA it(jcount) 1NV 9 MNUUINNTOUN 23
(17) n3aUN 17 aveeV@an 1431 TC(jcount).Machine HAWNINY "Milling
3 a Y o ~ ' 3 A o ~
M/C" viniluasalrvinseun 18 n ldiluessingeui 19
' 9 v
(18) NFOUTN 18 MUUAA it(jcount) 11NV 9 1NUUINNTOUN 23
(19) A5OUN 19 9390 UE0U U1 TC(jcount).Machine HAUNINY "Shapin
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M/C" viniluasaliviinseud 20 wia ludluaseiingeun 21
] Y H
(20) NFOUN 20 MUUAA it(jcount) 1INV 10 INUUNNTOUN 23

v Y
(21) N30UN 21 TC(jcount).Machine AWNINY "Drilling M/C" 1INUUNINTOU

=h.
)
)

N v H
(22) AFOUN 22 MUUAM it(jcount) NN 11 NNUUTINTOUN 23
(23) n3oUN 23 MMstuina lud1ls TC(jcount). Tolerance 31AMITAIUIN

9 1
MUGAs 1NUUIINTOUN 24

1 Y H
(24) NTOUN 24 MUUAAT jeount IMNAY jeount + 1 1INUUITINTOUTN 2
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il

TC(jcount).Machine =
End it(icount)
"Drilling M/C"

=
N

24

YES

jeount>Ubound(TC) jcount=jcount+1 [«

NO
4
YES  |TC(jcount).Tolerance =

txtF2(jcount). Text ="" X
txtF2(jcount). Text

NO

6
TC(jcount).Machine =

nn

YES
TC(jcount).Tolerance = 0

NO

TC(jcount).Machine = YES

"Lapping M/C"

NO

TC(jcount).Machine = YES

23

TC(jcount).Tolerance = ((0.45 *
(basicnew(jcount) A (1 / 3))) +
(0.001 * basicnew(jcount))) * (10 A
((iticount) - 16) / 5)) / 2

A

it(jcount) = 4

uperfinishing M/C"

NO

12

TC(jcount).Machine = YES

Y

it(jcount) = 4

“Diamond turning M/C*
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TC(jcount).Machine = YES

A\ 4

"Grinding M/C"
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C(jcount).Machine = YES

Y

it(icount) = 9

"Turning M/C"

NO

18

TC(jcount).Machine = YES

Y
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20
C(jcount).Machine =

Y

it(jcount) =10
"Shaping M/C"

NO

21

4 22

A4
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A1 basic stock removal
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z:idy Y YA Ay o y A o == A a
A stock removal W31z luntAvInIs 1Tie Tanzdaeen linnassndauani Tomaiimea
o a A A A Yo 1w s & v 2 a Y v 1
msda “an” Aorlo Tavzmae Idaammnugud salemayuilina lddesuinlugailas

UsenouRIe 3 @2UE00; 2 function tazidmsid Ay AI15190 3.9

= = Y A o

(1) audosn 1 Inthnih Path NadvuniGeediau Inionuas v

D.
Do

2) audosn 1 unthnFouiiey Path

Y A o

(3) Audosn 3 InThmh¥revo15osdaaludiuils finalP MAUKIAT tolerance

D.

(4) function 1 Function CreaPath Hvihnadhs path

Y A o w v o

(5) function 2 Function PathOne J#11Ni5 89819 UANNTUNUT 114 Path

= ) @ o o A A o '
AT 1NN 3.9 Llﬁﬂ\iﬂ]@ﬂuam@\‘i@’Jllﬂiﬁ1ﬂﬂ]uclu1u@‘ﬁllﬁﬂﬂW]EJU Path I(WOATUIVUAIAIY

ﬂmﬂmﬁ@umm stock removal 11821 basic stock removal

¥ormils ¥Ha VA wihiveadmnls
Path() String | Array 1 58 | 1fudenyIuaaInuduiuives
T0UAN
ReversePath() String | Array 158 | ifudasnysuaainnuduiusves

3 = o 1 3
'if)EJ@]@LLUULSEJQQ']@UiTTiJ%Wﬂﬁa\‘]ll‘IJ

Wi
StockRemovalTolerance() | String Array 1 1@ Lﬁuﬁwmmmmmﬁ'auﬁzﬁuﬁ
MuIuNMsSeuney path
StockRemovalBasic() String | Array 1 U@ Lﬁummwmmﬂmﬁauﬁzﬁu@mﬁm
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v 9
Flow chart 1u31# 3.23 ugasdaudunoumsmarulugan/eumey path

Il '
A o

MOFIUIUAIANUAAAAADUYBI stock removal L1ALAT basic stock removal TUAINIIWAIU

Y
aaumshauagllaaail:-

Start

ReDim Path(UBound(TC))

ReDim ReversePath(UBound(TC))

ReDim StockRemovalTolerance(UBound(TC))
ReDim StockRemovalBasic(UBound(TC))

Dim pathnew(1) As String

Dim c(1) As String

Dim k As Integer

Dim f As String

Dim b1 As Integer

Dim num As Integer

2

~_
count > Ubound(TC) :Z><— geount = gcount +1 [«
~_ /////

iNO T
4 o A

- VES 5 | StockRemovalTolerance(gcount) = "Solid Cut"
<:/\If countl(gcoun@—} StockRemovalBasic(gcount) = 0
~_

Path(gcount) = "Solid Cut"

15

YES
<

AN

NO

k = gcount

¢(0) = TC(k).Facecut

6 |num = TC(k).Facecut.Substring(1, 1) - 1
¢(1) = TC(k).Facecut.Substring(0, 1) & num

i=0
YES )\4

7
i>1-%

NO

. bl =c(i)
pathnew(i) = (CrePath(b1))

10
Subl

Sub2

o

2 | Path(gcount) = finalP

i

Sub3

t

StockRemovalTolerance(gcount) = memoryTol. ToString("##0.0000")

StockRemovalBasic(gcount) = (StockRemovalTolerance(gcount) * 2)

End

H Y 1
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(1) nsouN 1 Uszmaaiuils StockRemovalTolerance,
StockRemovalToleranceBasic, Path, ReversePath 1A Ubound(TC); Usznmaaus pathnew,
Y v
¢, k, f, bl 1482 num INUUNINTOUN 2
v Y H
(2) NTOUN 2 MHUUAA geount NNV 1 1NUUINNTOUN 3
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9 [
A1 luAuLs Path(geount) IMAV 0 91NUUIINTOUN 15
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Y 1
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~ A 1 . 1 A 1 I a o A
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10 ¥ luiluas evinseu 8
(8) NIOUN 8 MUUAAT bl AU c@) LAazMKUAA1  pathnew(i) LN1NU
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Function (CrePath(b1)) 91AUUNINTOUN 9
v 9 v
(9) NTOVN 9 MHUUAA i 110U i + 1 1IAUUMINTOUN 7
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(10) n5oUN 10 M luaiugasd 1 (Subl) MNUUININTOUN 11
A o ] oA L/ =
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(12) N3OUN 12 AMUUAAT Path(geount) 19110 finalP 1INUUINTOUN 13
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(13) psouR 13 Mluaivgesn 3 (Sub3) MMNUUIINTOUN 14
(14)  nseud 5 M stuina1luds stockRemovalTolerance(gcount)
M0 memoryTol. ToString("##0.0000"); uaz in1siunnar luduls
Y v
stockRemovalbasic(gcount) 11101 (StockRemovalTolerance(gcount) * 2) 91NUUNINT DUN 15
1 Y 1
(15) NFOUN 15 MUUAAT geount ININU geount + 1 1INUUTINTOUN 3
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< start >

Dim a As String

1 | Dim d() As String

i=0

//

Lo

3 |a = pathnew(i) 6l i=

v

4 |d = (partONE(a))

\ 4

f= String.Join(" ", d)

ReversePath(i) = f

FromS = ReversePath(0)

\ 4

ToS = ReversePath(1)

v Y H
311 3.24 Flow chart 1a@3d1AUvUABUMINNIUYBIAIUEDEN |

a gﬁ o 1 d‘ <3|
95U VUNDUNINNUYDITUQades aad 1y Flow chart Tugian 3.2413)u

=Dle

N
v Y
(1) nsoun 1 Uszmaauls a uaz d 9ANIMUUAAT i (N1AD 0 INUUIN

~
ATOUN 2
H 4 [ [ [l I a o 1
(2) A39UN 2 agvaeuou 1y i 1IANI 1 WIe ki MAluTIINToUN 7

1 3 a o A
W1ﬂl’lmﬂuﬁ]i\1ﬂ1ﬂiﬂﬂ‘ﬂ 3
I v v
(3) ASOUN 3 MUUAM a 1MUY pathnew(i) NNUUINNTOUN 4

v v v
€)) N5OUN 4 MYiUAA d IMANU Function (pathONE(a)) NNUUMNTOUN 5
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(5) NOUN 5 MUUAAT fIMINY StringJoin(* “,d) Lazmyuaa f1n1ny
Y 1
ReversePath(i) 91nUUINTOUN 6
1 v 1
(6) NTOUN 6 MUUAA i 1911V i + 1 1INUUININTOUN 2
(7) n39UN 7 MAMstunna AT FromS 1M1 ReversePath(0); uagii
Y
m3funna luauls ToS MU ReversePath(1) 910UUILNITNINU
[ 1 { { o < @ @
daudesh 2 TrinnnfSeuiie Path Nwunuludulls Forms uazdquls
[ ) 1< Y [ { 3’, [ 1
Tos wasnnif5euiiiey Path 3211 Tufnluduls finalP aalugiil 3.25 vazlivuneuasii:-
~ o y e A
(1) nseun 1 Uszmeaals strArrayF(), (482 strArryT() 91DUUNINTDUN 2
~ [ o [ [ o o <3 Y
(2) n3ouh 2 nenarluaanils Forms medaanual " " i ldnuludanls
] o Y o [ o ) <3 % g’/
strArrayF 1822 uona1luaauls ToS aredaanyal " 1 lahinuludandls stArrayT 91010
[+] d'
Mnseun 3
(3)  nsoud 3Usgmeaands i wag kk  uazmuuaAnl i Ny
Y v
Ubound(strArrayF); Myuaa1 kk (MY 1 1I0UUMINTOUN 4
H 4 1 [ (Y] I a o
(4) NTOUN 4 agvaaUReY 1y kk dodlimumisy o miadluasalim
A [N~] a ) A
asouh 5 mnliiluesaihngeun 18
1 Y ]
(5) NFOUN 5 MUUAN j INNY Ubound(strArrayT) 31NUUIINTOUN 6
(6) N5UN 6 A58V U j ¥eenI1 Lbound(strArrayT) #3014 1110
I a o A 1 3 Aa o A
Fuagariinseuh 8 v ludluesariinseuin 7
(7) n5OUN 7 AsIvEOUOU 1Y strArrayF(ii) 110U strArrayT(j) W3 e 4l
I Aa o A [ A o A
miadluasaihnseun 10 v ludluesaiinseuin o
v ] v
(8) NFOVN 8 MHUUAAT i NN ii - 1 IAUUIINTOUN 5
] Y v
(9) NTOUN 9 MUUAAT {190 j- 1 MINUUMNTOUN 6
(10) A5OUN 10 MHUAA finall (NINV ""; AIHUAAT keount NI ii+1; LAY
v v
MUUAAT jeount LN ii+1 1INUUTINTOUN 11
(11) nsouh 11 asvaouEen vl keount 108NI1 Ubound(strArrayF)
A ] I a o ~ 1 a3 a o ~
w3l miniuaseinseun 14 mnludluasuinseun 12
(12) N3OUN 12 MUUAAT finalP N1AY finalP &" "& strArrayF (kcount)
Y 1
MNAUUINTOUN 13

! S H
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(14) n5oUN 14 590 VOU 1¥I jcount ¥PENIT Ubound(strArrayT)
A (] I a o A 1 3 a o A
w3e l atuassnseun 17 vn hiltuasarinseun 15
v Y
(15) AOUN 15 MUUAA finalP A finalP &" "& strArrayT (jcount) 910UY
Mnseud 16
1 Y 1
(16) NTOUN 16 MUUAAT jeount IMNAY jeount +1 1NUUINNTOUN 14
1 Y ]
(17) ATBUN 17 MUUAAT kk 19111 0 INUUNINTOUN 4
(18) ngoun 18 Mimstiunna luduls finalP 19U finalP. TrimStart()

9
NNUUIVNTINNU



Dim strArrayF() As String

Dim strArrayT() As String

) strArrayF = Split(FromsS, " ")

strArrayT = Split(ToS, " ")

v

Dim ii As Integer

Dim kk As Integer
ii = UBound(strArrayF)

kk=1
4
‘/\ NO

Do Until kk 7 0

»

5

YES
j = UBound(strArrayT)
X

— ™~
o - ~

~_ YES
j< LBound(strArray"lyi
~~

— o
NO

=5 Y-

L YES
finalP = ""

10 [kcount=ii+1

jeount=ii+1

11

13
YES & =
— kcount > UBound(strArrayF) _— keount = kcount+1
\\\\ /

¥NO 0

finalP = finalP & " " & strArrayF(kcount)

14 /*\ 16

YES R

——jcount > UBound(strArra; \// jcount = jcount+
\j\/ UBound(strArrayT) j j 1
\\\\ /////

A
15 INO
finalP = finalP & " " & strArrayT(jcount) ’7

1 finalP = finalP. TrimStart()

A

H Y H
31 3.25 Flow chart 4@AUIAUTUADUMIMNNIUYDIAIUGDEN 2
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v ] ~ s Y A o A o o vy '
FaugeeN 3 NN vevessesan luauls finalP  MIAUNIAT tolerance
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v935088a 9110111 101 IuA5 memoryTol IUATUIIUIUTDEAANTANUFUAUT AU Ad
v v Y
ueraaluguf Flow Chart #1 3.26 uazlidumsinauagl1dasil -
(1) nsoud 1 Ysemaaauds  strArrayR(,  4ag memoryTol; MHUAA
1T W 1 o o o 4 ) < (Y
memoryTol 111U 0 uazuena1 ludandls finalP  aaodadnval * * thlnuludanls
Y [
strArrayR9INUUITINTOUN 2
] Y v
(2) NTOUN 2 MHUUAA i 110U Ubound(strArrayR) 910 UUMINTOUN 3
(3) N3OVN 3 aTvd@eUEeU 1¥I1 i ¥INNI1 Ubound(strArrayR) #3014 #11n
I a o 1 3 a o ~
Fuagasunsinan wn lidluasuinseun 4
1 Y 1
(4) NTOUN 4 MUUAA j 1NNV 0 VINUUNINTOVN 5
A 4 1 1 ] I~ a
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Mmnseun 6 vin luitluasaingeun 7
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mnuasarmnseun 8 vn liiluaseinseui o
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Dim strArrayR() As String

Dim memoryTol As Single
memoryTol =0
strArrayR = Split(finalP, " ")

y
i = LBound(strArrayR)

!

3 YES

NS}

i>UBound(strArrayR)

NO

6| i=i+tl 4 1i=0

j+1

8 |memoryTol = memoryTol + TC(j).Tolerance

y
“/ TN
\o End j

H Y H
317 3.26 Flow chart 1aAIaAUTUABUMIINNUYRIAIUGDEN 3
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3.2.6  TuganfSeudigy Path iNeMuIVAININANIAINTOUVDA Resultant

tolerance
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Tugall 92iFAIYUIVDITDIANAITANAATOIAANITUDNULIA (blue
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. o T oAg Y @ ~ (%
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4 ] 4 ?, o 1 . . . ¢
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LLﬁmJﬂ’JLL‘]JiVIﬁ”IﬂﬂJU ANAIT NN 3.10

(1) audosn 1 Inrnii Path NadauniGeediau Indonuas v

= = Y A

(2) g 2 YrunNTeuney Path

(3) @udoen 3 IminiyevedTesaaludiils finalP WIAUNIAT tolerance

Y A

(4) function 1 Function CreaPath Unina $14 Path

Y A o w v o

(5) function 2 Function PathOne UH11NiTe981AUANUANNUT 114 Path

= 9 (3 9 w = A o ' A
A1319N 3.10 memayammmuﬂﬁmﬂﬂﬂuin@auﬁﬂumﬂu Path (N9 IUIUAIANUAAIAAADU

U9 Resultant tolerance

ol HA YA wihfivesdamls
PathResult() String Array 1 08 | (fUd8nyIuaannuduiug
VDITOIAN
ReversePathResult() String Array 1 08 | (fudI8nysuaannuduius

VoI508aALUVITeea AU 11NN

nada i

2 1 A =
NUAANNUAAIALAADUTSTUN

)
)

ResultTolerance() String Array 1

mMuuNMsfSeuney path

d' o o ?X‘/ o =
Flow chart Tu31# 3.27 ugasdiduvuaeumsinnu luganfeumey Path

] ] 9 Y
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2.469+0.002

3.031+0.002

3.75+0.001

5.25+0.002

5.50+0.015
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S | Fovunou ANHULMIAAHD 191494 Tl MANIAAIANAeY
’ﬁ +Tol./2 (mm)
0 | Operation 00 naethantnideds AR A
1 Operation 10 IGMEARERE #1989 A AR F 0.031
2 | Operation 20 NI 819947 F AR H 0.031
3 Operation 30 GREAFEEN #1989/ F AN 1 0.031
4 | Operation 40 AAIL #1989 1 Fard K 0.031
5 | Operation 50 nasthanth 81989/ F fain 0 0.062
6 | Operation 60 NI 819047 F Aail K 0.005
7 Operation 70 naathanih #1999 K Aar1 O 0.005
8 | Operation 80 nasthanth $1989H1 K Aar A 0.005
9 | Operation 90 IGMEARERE #1989 A fai C 0.015
10 | Operation 100 NGRETR) 8199977 A AR D 0.010
11 Operation 110 GNEACELE 8199477 A AAH F 0.003
12| Operation 120 AaIL #1999 A AR H 0.003
13 | Operation 130 IGMEARELE #1989 A AR 1 0.003
14 | Operation 140 nasthanith 8199977 A Aail 0 0.015
15 | Operation 150 G $199477 A Aarl K 0.003
16 | Operation 160 GRIELR) #1999 A farI L 0.010
17 | Operation 170 IGNEAEEOR #1989 0 Aar M 0.015
18 | Operation 180 0123 819891 0 AniI E 0.015
19 | Operation 190 123 81909/ A i0i G 0.015
20 | Operation 200 1123 81989/ A Aarn J 0.015
21 | Operation 210 0123 81989/ A Ani1 B 0.010
22 | Operation 220 0123 819991 B AnHI N 0.002
23 | Operation 230 GRELR) #1999/ B @ARI D 0.010
24 | Operation 240 GRT #1989/ D AARI L 0.010
25 | Operation 250 NGRERR 8199977 B AAnI D 0.005
26 | Operation 260 GAIR $1994A1 D AARI L 0.001




92

Brece Jrvﬁmirc\ma_&c;wm_\cﬂ@c: (9% _n\ﬂ_u_.mw
d H

0 2A 06 o € Hiogd

0¥ LA 0L IX L Jiod

_ Pap _ — LPIS M3y _

3K aT5

vondpy 34




93

Tugai 4.3 Tdsunsuilszuiamadiuiusesda (Number of cut) (M1 7 598dA Tagll

4 v W @ a o ] o 1 v v -
FOAIONHINHIOINOBAUN TN 52 YA11v095088AAN A, B, C, D, E, F, 182G

lext

Back

v
A

N 4.3 HAAINATIUIUTDIAAVDITUIIY

o

v
=

51/

MBCD E FGH

=15

Numbers Of Cut
Surface Of Cut

COOOWLOT ¥ I1=Z0

Eﬁumber QfCut



94

42 EIUVBIMIMHHUAVMA Blueprint

4 [
ludruliTsunsuazuang extbox 1o udoyaningldau Tasdldauvzdosla

Y cudy Yy a

VoHaANU 1) IADNOIVDIVUIA 2) VHIAUATTIU Lag 3) Fhﬂ’lﬂllﬂﬁ?ﬂlﬂﬁﬂu Llﬁ'ﬂﬂﬁ)\‘igﬂ‘ﬁ 4.4

Q

[ | 3

~~
o
&
=2
=
(@
(=3
(=
=
v
=
X
°
=
=
(=
(=
2 ” &
= 1 &=
o (&=
N (=
~
k] % -
1 = g
L. [ g
T ]
5 T 2
& ] @ m
— 1 1
N 1 =
] — : 1 2
s [3) =
5
-] I...l —
£ b4 <
g G
e
—
Eled)
> | Uad
0 0 w0 o w NN N N e N (o —
rrrrrrr S| o[ oW el e B c
Qo IC | O |0 |0 |0 |0 0|00 o | 0| |o
=1 =1 M= E=1 E=0'E=1 E=3E=1 E=0'E=1 R=3 E=0 =3 E=0H K=] g
©
—-
=
0Ny Wy (won~NS = = Q| QD q‘
o NN NN >N @E S R N DS .
g = 0 @ © w o o~ N F S NN (D <
d | g|lo|o|og|r|m(m|d~ o |m (o |w o =
=
o2
L S S S S A S S
2 oo 00|05 Q| [T |(—|x|a]|Z2 |0
o L S S S A S S
v B
gt (€ |E (< (< (WO 000 |a|o|<
3
=]
B
2
5
2

o Bfuepﬁﬁt



95

43 @uvesmsmruaduneulumsia
TugwiiduawidlFouldsunsusmuasiuauvesiuneulumsda Tugili 4.5

Y
mvuatulumsdaTanesiuiu 11 Tuaou

POCTETD e e

Number of operation 26

v v Y
g‘ﬂﬁ 4.5 LEAIMIMUUATIUIUTUADUMTAA 1aKiZTIUIU 26 TUADU

44 @mveInsSudoyanaznaaNadnsve N A NNAMIAINGDY

' E ST A v vy o
1Uﬁ3uuEjflcb'\‘l']uIﬂﬁLlﬂ3NLLWHJ;]Nﬂj’]llﬂﬁ’]ﬂﬂaWﬂﬂg@@Qiﬁﬂl@y‘aﬂlﬂﬁﬂigﬂjuﬂ1§ﬂﬂ

1 2}4 A Y o [ o -4 a dy ~ "9 @ =
Tuunaziunou Lwa‘l%mmummmwmaawmmuwu{]m naasnunldvoyanssdn 4.6

RY G

(2

v Y
Tunseun 1Taedldauszdoldioyansil Operation numbers, AB1DITOLAR, AAA,
A Sld' FY g’J @ [ ] v 1 A o 1 Y
wseeldnldluduaounmsaa, anvuzvessesdailumsanseanionai, uazganioniu
4 Y] [ ] 13 ] 1 [
aaaaaouUeInIzuIumIaalanie lilan 1a vn lildaTdsunsuazaszurananldlae

ST



Number Of Operation = 26

d‘ 1 [ 9 (4
31U 4.6 uaaaduveIMsTUToyalumsdalany

[ New Operation J [ Stock Removal ‘ l Resultant ‘
No| Operation Reference Face Machine Groove  Tolerance] Face Working ~ Working
Numbers Cut Cut Used or CutM/C Dim.basic  Tolf2

G o Shoulder
1 - - . - ~ -
2 - - ~ -
3 - - ~ -
& - - ~ -
5 - - ~ -
6 - - ~ -
il - - ~ -
8 - - ~ -
9 - - ~ -
10 - - ~ -
11 - - ~ -
12 - - ~ -
13 - - ~ -
14 - - ~ -
15| - - ~ -
16 - - ~ -
17) - - ~ -
18| - - ~ -
19 - - ~ -
20j - - ~ -
21 - - ~ -
22| - - ~ -
23] - - ~ -
24 - - ~ -
25 - - ~ -
26 - - ~ -

Blue Print
Basic Tolf2
‘]Jd' Y
Jin 4.7 ¢
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STOCK STOCK
REMOVAL REMOVAL

Basic Tol]2
Resultants
Basic Tolf2

7 lFladeyalunmsdaTanzamaisieh 4.1 nazsiimsidszuiana laona
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olerance Chart

MNumber Of Operation = 26

I New Operation ] I Stock Removal l i Resultant ]
No. Operation Reference Face Machine Groove Tolerance Face Working Waorking STOCK STOCK
Numbers Cut Cut Used ar CutM/C Dim. basic Tolf2 REMOVAL REMOVAL
Shoulder Basic Tolj2
A~ AD BCDEFGH 1dKk Lmp
1 10 A - F =  TumingM/C ~ Groove ~ 0031 FO 1650 0.031 o Solid Cut
2 20 F - H =  TumingM/C « Shoulder ~ 0031 HO 0624 0.031 — 0 Solid Cut
3 30 F I =  TumingM/C ~ Groove ~ 0031 0 1636 0031 2 ] Solid Cut
4 40 |~ K + TuningM/C ~ Shoulder » 0031 KO 0624 0.031 =t 0 Solid Cut
5 &0 F - 0 + TumingM/C + Shoulder ~ 0062 [oli] 4074 0.062 2 o Solid Cut
6 60 F K«  TumingM/C ~ Shoulder ~ 0005 K1 2302 0.005 £ 0134 0.0670
7 7 K - QO - TumingM/C ~ Shoulder ~ 0.005 o1 1.660 0.005 0.144 0.0720
8 80 K - A+ TumingM/C - Shoulder ~ 0005 Al 3922 0.005 0.082 0.0410
9 90 A - C ~ TumingM/C ~ Groove ~ 0015 co 0625 0.015 2 0 Solid Cut
10 100 A ~ D + TuningM/C = Groove ~ 0010 Do 0785 0.01 1 0 Solid Cut
11 110 A - F - TumingM/C + Groove ~ 0003 F1 1594 0.003 = 0.026 0.0130
12 120 A - H ~  TumingM/C ~ Shoulder ~ 0003 H1 2.156 0.003 2 0.088 0.0440
13 130 A -~ | ~ TuningM/C ~ Groove ~ 0003 n 3344 0.003 2 0.088 0.0440
14 140 A - 0O ~ TumingM/C ~ Shoulder ~ 0015 02 5500 0.015 ak 0.050 0.0250
15 150 A - K ~ TumingM/C ~ Shoulder ~ 0003 K2 3.906 0.003 £ 0.016 0.0080
16 160 A ~ L ~ TuningM/C ~ Shoulder ~ 0010 Lo 4757 0.01 = 0 Solid Cut
17 170 0 v M - TumngM/C ~ Groove - 0015 MO 0625 0015 W [ Solid Cut
18 180 o - E ~ TumingM/C « Shoulder ~ 0015 E0 ﬁ 0.015 g 0 Solid Cut
19 190 A~ G - DilingMC =~ - - 0015 GO 1875 0015 . 0 Solid Cut
20 200 K - J = DrlingM/C ~ - + 0015 JO 3625 0.015 - o Solid Cut
21 210 A+ B - DilingMC - Groove ~ 0010 B0 0125 0.01 ! 0 Solid Cut
22 220 B ~ N ~  DilingM/C ~ Shoulder ~ 0.002 NO 5250 0.002 - 0 Solid Cut
23 230 B~ D v TunngM(C + Goove ~ 0010 DI © 0720 0.01 e 0.060 0.0300
24 240 D - L ~ TumingM/C « Shoulder ~ 0010 T W 001 2 0.080 0.0400
25 250 B ~ D ~ TumningM/C ~ Groove ~ 0005 D2 0750 0005 = 0.030 0.0150
26 260 D - L - TumingM/C ~ Shoulder ~ 0.001 L2 3.750 0.001 2 0.052 0.0260
Blue Print Resultants
Basic Tolf2 Basic Toli2
%
i
N
L
—

510 4.7 yamamssudoeyalumsaalans nazduiannuamamas Uz
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olerance Chart.

Number Of Operation = 26

I New Operation ] I Stock Removal l I Resultant I
No. Operation Reference Face Machine Groove Tolerance Face  Working Working STOCK STOCK
Numbers Cut Cut Used or CutM/C Dim. basic Tolj2 REMOVAL REMOVAL
Shoulder Basic Toli2
A~ AD BCDEFGH Ik LMW

1 10 A - F - TurmingM/C ~ Groove ~ 0031 FO 1650 0031 ! 0 Solid Cut
2 20 F = H - TumningM/C ~ Shoulder ~ 0.031 HO 0.624 0.031 — 0 Solid Cut
3 30 F - I - TurmingM/C ~ Groove ~ 0031 (1] 1636 0031 2 0 Solid Cut
4 40 I = K - TumingM/C ~ Shoulder ~ 0.031 KO 0.624 0.031 — 0 Solid Cut
5 50 F - 0 - Tuming M/C ~ Shoulder ~ 0.062 (o1} 4074 0062 = 0 Solid Cut

6 60 F - K ~+ TumingM/C ~ Shoulder ~ 0.005 K1 2302 0.005 & 0.134 0.0670

70 K - O - TumingM/C -~ Shoulder ~ 0005 o1 1660 0.005 0144 00720

8 80 K - A ~ TumingM/C ~ Shoulder ~ 0005 Al 3922 0.005 0.082 0.0410
9 90 A - C ~ TumingM/C = Groove « 0015 co 0625 0.015 ~ o Solid Cut
10 100 A - D ~ TumingM/C ~ Groove ~ 0010 Do 0.785 001 0 0 Solid Cut

1 10 A - F ~  TumingM/C - Groove ~ 0003 F1 1594 0.003 £ 0.026 00130

12 120 A - H =  TumingM/C ~ Shoulder ~ 0003 H1 2156 0.003 2 0.088 0.0440

13 130 A~ |~ TumingM/C - Groove - 0.003 1 3344 0.003 2 0.088 0.0440

14 140 A - O + TumingM/C -~ Shoulder ~ 0015 0z 5500 0.015 £ 0.050 0.0250

15 150 A + K ~ TumingM/C ~ Shoulder » 0.003 K2 3.906 0.003 & 0.016 0.0080
16 160 A - L - i Tuming M/C ~ Shoulder ~ 0.010 Lo 4757 00 = 0 Solid Cut
17 170 O« M + TuningM/C ~ Groove =~ 0015 Mo 0625 0015 = 0 Solid Cut
18 180 0 - E ~ Tuming M/C ~ Shoulder ~ 0.015 EO ﬁ 0015 £ 0 Solid Cut
19 190 A ~ G ~ DilingWC ~ - ~ 0015 G0 1875 0015 : 0 Solid Cut
20 200 K - J +  DilingM/C ~ - + 0015 Jo 362 0.015 i o Solid Cut
21 210 A - B -  DilingM/C ~ Groove ~ 0010 BO | 07125 001 1 0 Solid Cut
22 220 B - N +  DrilingM/C « Shoulder ~ 0002 ND 5250 0.002 = o Solid Cut

23 230 B - D - TumingM/C - Groove ~ 0010 DI 070 00 0.060 0.0300

24 290 D+ L v TumngMC v Shouder v 0010 L1 3772 001 & 0.080 0.0400

25 250 B - D - TumingM/C - Groove ~ (0005 D2 0750 0005 0.030 0.0150

26 260 D - L = TumingM/C ~ Shoulder v 0.001 L2 3.750 0.001 = 0.052 0.0260

Blue Print Resultants

Basic Tolf2 Basic Tol

0125 0.015 % 0125 0.0100

0.625 0015 ™ 0.625 0.0150

0875 0.015 w - 0875 0.0150

0.625 0015 T 0.625 0.0150

1875 0015 1875 0.0150

3625 0015 3625 0.0180

3937 0.015 3937 0.0150

0719 0.002 —y 0719 0.0180

1281 0002 1281 0.0180

2469 | 0002 2469 0.0180

3031 0.002 3031 0.0180

375 0.001 375 0.0010

525 0.002 5256 0.0020

55 0015 55 0.0150

31 4.8 ugaswadntvo L lANUAAIAARDY
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M13199 4.2 aATUABUMIAA Tanzvearuau 319 1.2 nuvlsuilgalni

100

S | Fovumen ANYULMIAAND A191984 Tl mAnuATIAIATEY
17; +Tol./2 (mm)
0 | Operation 00 naethanthiiidneds AR A
1 Operation 10 AGNEACELE 8199477 A AR F 0.031
2 | Operation 20 G 819047 F AR H 0.031
3 Operation 30 AAIZT 04 #1989/ F AR T 0.031
4 | Operation 40 GEIA #1989 1 ARl K 0.031
5 | Operation 50 naethanth #1989/ F AaR1 O 0.062
6 | Operation 60 nan 819940 F ARl K 0.005
7 | Operation 70 nasthanth $1989m1 K farl 0 0.005
8 | Operation 80 nasthanth #1989 K Aar A 0.005
9 | Operation 90 AL 04 #1989 A Aad C 0.015
10 | Operation 100 GRELR) $199477 A AR D 0.010
11 | Operation 110 AAIZT 04 #1909 A AAHY F 0.003
12 | Operation 120 GEA #1989 A AR H 0.003
13 | Operation 130 AANIHILTO 8199971 A AR 1 0.003
14 | Operation 140 naathanth $199477 A AarI O 0.015
15 | Operation 150 AaaLn #1999 A farl K 0.003
16 | Operation 160 NGRELR #1989 A Aar L 0.010
17 | Operation 170 AGNEACELE 8199477 0 AarI M 0.015
18 | Operation 180 10123 8199977 0 AR E 0.015
19 | Operation 190 123 81989/ A AR G 0.015
20 | Operation 200 0123 81989 A AN 0.015
21 | Operation 210 10123 #1999/ A iR B 0.010
22 | Operation 220 0123 8198977 B AR N 0.002
23 | Operation 230 NGRELR 8199977 B AAnI D 0.010
24 | Operation 240 GIR $1994A1 D AARI L 0.010
25 | Operation 250 NGRIER #1999/ B AARI D 0.005
26 | Operation 260 NG #1989 D AR L 0.001
27 | Operation 270 AGNEACELE $1994A71 D AHD T 0.002
28 | Operation 280 AGNEACELE $1994A1 D A0 1 0.002
29 | Operation 290 G #1994 D ARl H 0.002
30 | Operation 300 NG #1989 D fari K 0.002
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olerance Chart

Number Of Operation = 30

I New Operation ‘ I Stock Removal ‘ [ Resultant ]
No. Operation Reference Face Machine Groove Tolerance Face  Working Working STOCK STOCK
Numbers Cut Cut Used or CutM/C Dim basic Tolj2 REMOVAL REMOVAL
Shoulder Basic Toli2
A - AD BCDEFGH 10K LMD
1 10 A~ F ~ TumingM/C ~ Groove ~ 0031 FO 1610 0.031 ! 0 Solid Cut
2 2 F - H -  TumingM/C ~ Shoulder v 0031 HO 0.624 0031 — o Solid Cut
3 030 F ~ I~ TumingM/C ~ Groove ~ 0031 o 1.556 0.031 2 0 Solid Cut
4 40 [ K - Tuming M/C ~ Shoulder ~ 0031 KO 0624 0031 — 0 Solid Cut
5 50 F QO ~ TumingM/C ~ Shoulder ~ 0062 o0 4.034 0.062 £ 0 Solid Cut
6 60 [ 4 K+  TumingM/C ~ Shoulder » 0005 K1 2302 0.005 2 0134 0.0670
700 K ~ 0 -~ TumingM/C ~ Shoulder ~ 0005  O1 1.700 0.005 0.144 0.0720
5 80 K - A+ TumingM/C ~ Shoulder ~ 0005 Al 3962 0.005 0.082 00410
9 90 A - C - Tuming M/C ~ Groove ~ 0015 co 0625 0015 i 0 Solid Cut
10 100 A ~ D ~ TumingM/C ~ Groove ~ 0010 Do 0.785 0.01 i 0 Solid Cut
11 110 A - F + TumingM/C ~ Groove ~ 0003 F1 1554 0.003 Z 0.026 0.0130
12120 A v H -~ TumingM/C ~ Shoulder v 0003 HI 2196 0.003 2 0.088 0.0440
13 130 A - I+ TumingM/C ~ Groove ~ 0003 n 3.304 0.003 2 0.088 0.0440
14 140 A ~ 0 - TumingM/C ~ Shoulder v 0015 02 5.500 0.015 T 0.050 0.0250
15 150 A - K+  TumingM/C ~ Shoulder » 0003 K2 35946 0.003 - 0.016 0.0080
16 160 A - L ~ TumingM/C ~ Shoulder » 0010 Lo 4.757 001 = o Solid Cut
17 170 0 - M ~  TumingM/C ~ Groove ~ 0015 MO 0625 0.015 = 0 Solid Cut
18 180 0 - E ~+ DrilingM/C ~ Shoulder v 0015 ED 3937 0015 g o Solid Cut
19 190 A ~ G -~ DilingMC ~ - ~ 0015 GO 1875 0.015 : 0 Solid Cut
20 200 A - J v DrlingM/C + - + 0015 Jo 3625 0015 2 o Solid Cut
21 210 A - B ~ DrlingM/C ~ Groove - 0010 B0 | 0125 0.01 o 0 Solid Cut
22 220 B ~ N - DrillingM/C  ~ Shoulder = 0.002 NO I ED 0.002 = 1] Solid Cut
23 230 B « D - TumingM/C ~ Groove ~ 0010 D1 0720 001 _.Q 0.060 0.0300
24 240 D~ L - TunngMC ~ Shoulder - 0010 L1 3772 001 2 0.080 0.0400
25 250 B - D - TumingM/C ~ Groove - 0005 D2 0750 0005 —= 0.030 0.0150
26 260 D ~ L ~ TumingM/C ~ Shoulder ~ 0001 L2 3.750 0.001 &k 0.052 0.0260
27 270 D - F + TumingM/C ~ Groove ~ 0002 F2 0.719 0.002 0.040 0.0200
28 280 D~ | ~ TumingM/C v Groove - 0002 12 2469 0.002 0.040 0.0200
29 290 D - H +  TumingM/C ~ Shoulder » 0002 H2 1281 0.002 0.040 0.0200
30 300 D - K ~  TumingM/C ~ Shoulder ~ 0002 K3 3031 0.002 0.040 0.0200
Blue Print Resultants
Basic Tolj2 Basic Tolf2
0125 0015 " 0125 00100
0625 0015 1 0625 0.0150
0875 0015 R 0.875 0.0150 1
0625 0015 = 0625 0.0150
1875 0015 1875 0.0150
3625 | 0015 3625 00150
3937 0015 3937 00150
0719 0.002 T 0719 0.0020
1281 0.002 1.281 0.0020
2469 0.002 2469 0.0020
303 0.002 3.031 0.0020
375 0.001 375 0.0010
525 0.002 525 0.0020
55 0.015 5.5 0.0150
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YUAOUN 14 411190 Tolerance Chart 15911UnAY Stock Removal Tilsunsuazudaiwalu

N3RL 1,2 Loy 3 o331 2.14

Number Of Operation = 9
New Operation l I Stock Removal l l Resultant
No. Operation Reference Face Machine Groove Tolerance Face  Working Working STOCK 3TOCK
Numbers Cut Cut Used or CutM/C_Dim basic___Tolf2 REMOVAL _REMOVAL
Shoulder Basic Tolf2
D; o bo A B c D
110 D - C ~+ TumingM/C ~ Groove ~ 0008 co 26.040 0.003 —_ o Solid Cut
2 20 Cc - B ~+ TumingM/C ~ Shoulder ~ 0008 BO 12118 0008 2 o Solid Cut
3 30 D - A -  TumingM/C ~ Shoulder ~ 0008 AD 50048 0008 2 o Solid Cut 3
4 40 Cc - B ~+ TumingM/C ~ Shoulder ~ 0008 B1 12086 0.008 £ 0032 00160 1
5 50 C - A -  TumingM/C v Shoulder v 0008 Al 24040 0.008 2 0048 00240
6 60 C - B + TumingM/C v Shoulder v 0005 B2 12060 0.005 & 0026 00130
7 7 B - C + TumingM/C v Shoulder v 0005 c1 12040 0.005 L 0020 00100
8 80 B - C ~+ TumingM/C ~ Shoulder ~ 0005 c2 12.020 0.005 = 0.020 0.0100
9 90 Cc - B + TumingM/C ~ Shoulder » 0005 B3 12.000 0.005 a 2 0.020 0.0100 3
Blue Print Resultants
1 Basic Tolf2 Basic Tolf2
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A v %

Y
VYUADUN 15 ¥i1U19® Tolerance Chart I%ﬁ“]gf}\ﬂuﬂﬂﬂil Stock Removal 115UnNTULUAAINAANT

YounugiaNuaaanaeulunsoud 1 vee3Ud 2.15 daunsoun 2 uaasdoyaINULY

AMHUA

Number Of Operation = &
New Operation l l Stock Removal l i Resultant
No. Operation Reference Face  Machine Groove  Tolerance Face Working  Working STOCK  STOCK
Numbers ~ Cut Cut Used or CutM/C Dim basic  Tol/2 REMOVAL  REMOVAL
Shoulder Basic Tolf2
B . bo A B c, D
110 D~ C v TumingMC v Groove ~ 0008 CO 26040 0008 — 0 Solid Cut
2 2 C -~ B v TumingM/C ~ Shoulder ~ 0008 B0 12118 0008 2 0 Solid Cut
3 3 D ~ A - TumingM/C ~ Shoulder ~ 0008 AQ 50048 | 0.008 2 [ Solid Cut |
4 4 C ~ B ~ TumngMC v Shoulder » 0008 BI 1208 0.008 £ 0.032 0.0160 1
5 50 C -~ A - TumngM/C + Shoulder = 0008 Al 24040 0008 5 0048 00240
6 60 C -~ B - TumingM/C + Shoulder - 0005 B2 12060 0005 : 0026 00130
7 70 B - C - TumingM/C + Shoulder ~ 0005 C1 12040 0005 L 0020 00100
8 g0 B -~ C + TumingM/C + Shoulder -~ 0005 G2 12020 10005 2 0020 0.0100
9 9 C - B + TumingM/C + Shoulder ~ 0005 B3 12000 0005 £ 0020 00100
Blue Print Resultants
Basic Tolj2 Basic Tolf2
12 012 1 12 00230
2 12 | ooz 1 12 0.0050
50 005 50 00160

P, o D) o 2 v Yo A g A o
HN8LTiA ﬂ'lil,!,ﬂulsll’]Ji‘]J1Ji;Qm@HﬂﬂTiﬂﬂjﬁﬂguuﬁWN'liﬂLLﬂkl“llklﬂﬂuﬂ INUULTUNTIAY
g’/ d' = 3‘, V d‘ 2 A 3’, % g’/ 1
VYUABDUN 14 DNATI f;’f')uiuLi’ENﬂ'lﬁLW1]14'if]aﬂellu@]’ﬁ')ucluﬂ']‘i@ﬂiﬁﬂguuﬁ'liﬂiﬂ ﬂﬂﬂil New

. y A e ~ ] Ty ] ¥ Y a 9 a
operation MINUUGUT luTUROUD 10 Taokldau lidodddoyaiugu@rdedoyann)



MANUIN U

ﬂ’J1Nﬂﬁ1ﬂ!ﬂaﬂu (Tolerance of machined)
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ANAAIAINADY (Tolerance of machined)

A
1. ANNAAIANADUUDIVUIA (tolerance)
A A A a A @ a o 9 A
L‘L!fNﬁ]1ﬂl,ﬂi’e)\illE]ﬂﬁ‘l/]ﬂ‘lfuﬂilﬂ31wN‘L!LUJ‘WHN‘ﬁiiﬂJ%WﬁﬁluﬂﬁﬂW‘ViUWﬂ (natural
.. =y a & Yy 9 ' Y & =<y = ¥
variation) m'lummmwawmm”lﬂgﬂ@muuuauulﬂ YU Lﬂiﬂ\iﬂiﬂhlu?ﬂiﬂ‘iﬂﬂaﬁlwaﬂﬁ
Y A o Y A A Y J 3’/ o Y Y 9 o !
"l,WULlW] D45 mm WoA m"lmwawmw%ammmmu mﬂwg‘e@mmmmmwuﬂm

{ 9y aa 2 1 { { o 1
ANMUAAIAAADY (tolerance) IHNVUAVDIFUAIUNODNUVVIAND 3UN 1.1 uaasdre

y I
GHHQWHi%Hﬂ'JWiJﬂﬁW@Lﬂaﬂu

24.0000+0.050

24.00£0.050 — 45.00004£0.050
S S
e | A
20.00£0.050 | 30.0000+0.050

60.0000+0.01

1 Y
51U 1.1 dgaInMsUeNUUINUDIFUIIY

U

AFMITLYAANUADANADUUVDTZYAANTEUUUIINVUIAYAFIY (basic  size)
Yo aada o w ' Y Aq Y 2 ! . . . ~ @ dy
1% ‘LIllG]‘1/]3Jﬂ’ﬂllﬁ1ﬂm%@ﬁu1ﬂi%ﬂ1u%ﬂﬂ%uﬁ3u (functional dimensions) U 3 (LUUAIU

(1) WeUUUAIUIAYI (unilateral tolerancing) Al vHIAANUAMIARARITBULUIN

% 1 0 3 L
vnayaglmeiuladwmiiafiesdn@or u 30" vse 24 dfudu il

Yy
[

v aa PR A
T¥nuiiavesganuainiuduaiuain (mating parts)
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(2) oauuaaIA1 (bilateral tolerancing) 15U 30+0.02 Yo UIUARTUFIAZA U
Deauunnuinayag g iy @euhtuaswilwesnnuamaniew) daunnesldiiy
R RRIIAR) ‘w"luGlﬁlmmlaaGlfuqmmuumawmmmwawmﬂii’uﬂuﬁm“lﬁvmmmmu
F)

1030 ! o w
ANUUULLAY muaN"l,mmﬂu 1951 30 ols Llﬂﬂﬁnﬂﬂl“f’flﬂﬂﬁuﬁ’mﬂNﬂn (length fits) 1114

I
NI

I aa U 1
3) ventluvoUIUAYDIUA (limiting dimensions) UVINAVOLLUAVDIVUIA TATATI 131

30.02 « A 9 A oA Yo
ﬁ Nmﬂﬂlﬂlﬁﬂ’]uﬁ\i =30.02 mm LY ﬂlﬂﬂ!ﬂlﬁW‘MW =29.98 mm KUDUNULLUUN 2 ﬂf]clﬂfﬂll

NG]%NTL! (functional dimensions) ﬂlawumummu

2. ANNAINITOVDINIZUIUNMINAN
1 Y H Y
mstmuavinaanuamanaeu linuiavesyudiunesnuuniuegiuiladerats
1 ] a a o 4 I
96719 13U ¥HAVDINTLVIUMIHAR, ALY Lagan Mg IFuvensodiona Hudu
=X g Y] 7 ) o ' A A v
Fagoeldlszaunisaivesdoonuuulumsiimuaninnuaaiamdouiuizdula lu
Jagiuldtimssrvsandeyaninnisnaass tazanmsduaaus udedrtuauaIuso
a dy A 9 3 e ) A
YOINTLVIUMIHAANUT U e 1HTunas lumsmvuaanuaaianasulumsosniuy
M5 1.1 5ZYNTAVDIANUAAIAAADUVDINATINADINATZ UIUNTHANA 19

wd

Teddayiidoonuuudenssminediaueie manunaianaeuaios Aunulums

a = o

angaga Tafindnnsmmuannuamantenldiuidlasmimuannuaaandouliuin
Yy

9 1 Aa = ' Y aq Y A =
ﬂq@uagﬁﬂﬂuhllﬂﬂﬂj'lﬂLﬁﬂﬁ’]ﬂllﬂﬁ‘HTVﬂﬂNTu (function) YDIFUNUDDNLLUU

. =
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a

15197 1.1 LEAUHIAAINARIAAADUUBINATIINAYINNTELIUNTHAAA I

ATLAAIAAEDY | INTARINLARIALASDY

ATEUIUATTHER
TapUszangd (mm) ([T GRADE)
ATEWE NI IR émmu"nﬂkﬁn.‘hqm: £0.30: £1.60 mi&
n"rsﬁug‘ﬂ (forging): ﬁwwwumkﬁn,hqj +0.80; £1.50 M15-1T16
mssialaws (die casting) uaznsyiillasmatEn +0.40 (a9l mi4
T ARlAWE NE A NEA LU s (precision) 0.050.20 mi0 - 1T12
AEARSALANE, N5ANE, LAZAT extrution 010-1.40 mio-IT13
n1slalae (planning and shaping) 0.10-0.30 m10 - 1T11
(e (driling): @ 6-12 mm;
012-20 mm 010 11 -1T12
01a
REEH (rearning): @6-25 mm 002
) . M7 - T8
WA 25 mm 0.0359uld
mafelenss (milling): AUy gang milling: 008012
.. T&-IT10
finza4Ene 0.0540.08

ARG (furning): T capstan lathe wazturret lathe,
uasTi(roller boxd, amevunaliviv 28 rmm 005

. T&-IT10
AEAETETTIA: 225-50 mm; 010
U150 mm 123Ul
nsluss(broaching): fWI7 @25 mme 002
M7 -1T8
@ 25-50 mm 0.04
mading(honing): lifiv @50 mm 0.010.016 e
nsdestialerinding): MM ¢ 25 mm 00070012
@ 25-50 mm 00120016 M5 - 1Té
nedinfirsselapping: Tiwdasdn (machine) 0.002-0.01 T4 - IT5
ANFIARIY L NS E L WE 2U BILNET 4 Berinae) a1 0.002 mo1 - 1T3

° ' A aa ° v an A ] ° Y
mMsfmamANUAMIANaeUYeIlad NI 0 14 de9dtAe; (1) ldgasdiuimag

aunsl.l; Q) ﬁJ@miNuamﬁw‘hmwmmi@mmﬂmmﬂﬁaummgm(Standard tolerance

v
A A ° '

. . [ yq 9
grades international - Tolerance grades) 130 IT 4491319 1.2 N1uAdeil I8 ldgasdiuiua
international tolerance (IT) 91AANAIN 1.1 lumsmnuamanuaaiamaoulinuianian lu
1 g’/ o % [ ' I H 1 o a
uaazvUAIUMIAR Fequmsasnarndudumsnazainaemsinauves Tsunsuunugi

ANUAAAIAADY

IT-16 !
T=10 5 (0.45xD3+0.001xD)

aumsi 1.1
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AT N 1.2LlﬁﬂQﬂ'”lﬁghm‘ll‘Uﬂﬂlﬂ’iﬂﬂ’amﬂmmﬂﬁﬂuumSgﬂ!(Standard tolerance  grades

international Tolerance grades) W30 IT

Baislc Standard tolerance grades (IT)
size
e 1 ‘2|3|4|5‘s|?|a|9|10‘11 12|13|14'—"15“‘15"-|17“|1s“

over (up to Tolerances (um) Tolerances (mm)

= 3| 08 12] 2 3 4

(==
-
=
s
=

25 | 40 60 010 | 0.14 | 0.26 | 040 | 060 1.00( 1.40

3 6|1 15| 25 4 5 8 12 18| 30| 48 75012 | 018 | 030 | 048 | 075| 1.20| 1.80

6] 10| 1 15| 25 4 6 9 15 2| 38 o8 90015 | 022 | 036 | 058 | Q90| 1.50| 220

i0| 18| 12 | 2 3 5 8 11 18| 27| 43| 70| 110 018 [ 027 | 043 | 070 | 1.10| 1.80( 270

18| 30| 15 25 4 6 9 13 2 33| 52| B4 130( 021|033 | 052|084 | 130 210 330
30| 50| 15 25 4 7 1 16| 25 39| 62| 100 | 180 025 | 039 | 062 | 100 | 160 250 390
50 80 2 3 5 8 13 19 30 46 | 74 ) 120 | 190( 030 | 046 | 074 [ 120 | 190 3.00| 460

80 [ 120 | 25 4 6 10 15 22 35 54| &7 | 140 | 220( 035 | 054 | 087 | 140 | 220 350| 540

120 | 180 | 35 ] 8 12 18 25 | 40| 63 ( 100 | 150 | 250 | 0.40 | 063 | 1.00 | 160 | 250| 4.00| 630

180 | 250 | 45 7 10 14 20 20| 46| 72 115 | 185 | 200 | 0456 | 072 | 1.15 | 185 | 290| 460 7.20

250 | 315 | 6 8 12 16 23 32| =2 81 | 130 | 210 | 320( 052 | 0.81 | 1.30 | 210 | 320 5.20| &10

315 | 400 | 7 9 13 18 25 36 | 57 | B9 | 140 | 230 | 360 | 057 | 089 | 140 | 230 | 360| 570| 890

400 | 500 | 8 10 15 20 27 63 97| 155 | 250 | 400 ( 0.63 | 097 | 1.55 | 250 | 400| 6.30| 970

500 | 6830 | - = = B, = 70 | 110 | 175 | 280 | 440 | Q.70 | 1.10 | 1.75 | 280 | 440( 7.00 (11.00

3. MINWHUNITZVIUNMINAA (process planning)
a I o g’/ a 9 4
MINWEUAsEUIUMIHaaumsmruavuaeulunisnaauaznslygilnsal
A 9N ¥ 9 < Y o J A 9 o a o o @ 2 @
ol ldnadisaaudommualunuy dauunnzneidesiurdadusindusuauaa Tans
Y 1
(machined parts) M3MUAUNSZUIUMIHAA TG lUANNTURATODVEIIMINS 1o TdinauHY
N3ZUIUNIHAA (process plan) Mmazan IInsaeslinnusens Mernunsoilonawiia
1 e a { o { o S W ' o
a19 neytanldaunall vegldaummeduneinuglnssiaivayu wu ginsside
2 Y o do o A 9y A A Y o o Y
FUNU JranAsygaasdmsuaenlfnIedlena uazdeallssaumsel lunsag e
2 A Y a g ) i a Aa 9
g e ldmsnamunszuumssaaiiuszuunaziih lugueumskaaing dsznoudie
?lll a oA o dy
Tuaoumsiliaael

a 4 o
3.1 ATIZHUUD (part print analysis) #529a0ULUVANMI laazTvaziBen

'
A o o A

d‘ o w Qy g d‘Q a .. é = a 9 1
NAAYINUUUFUIIU NEIAYAD : WUNINHH (critical areas) <53 2 %UthﬂLLﬂ

5
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4 1 v 1
A Aa a = o a 1

) Wumﬂtm?i?mm (product critical areas) NUEDIUTNUNL AN YU ANAI

Y ! A [

a 4 ] a { [ 4 { 1 a o
mnmﬁu YU W'J“ﬁgﬂﬁzuﬂ'lﬂﬂWﬂ'J’]Nﬁﬂ’lU, gﬂaﬂumﬁﬁmﬂammmmaamﬁnﬂmﬂmﬂu

o S 1 A . Y < Y :&l A v Lﬂyd
LA g‘ﬂaﬂyﬂm1Jmﬂ?1mﬂmmﬂaamlﬂwum (size tolerance) u@mﬂu@m NUNHATUHY

o w 1 Y Aq 9 2 % D) P A A Ay P}
ﬂ’JnJﬁWﬂiUu@i’)ﬂ1«!11/]1‘11\111!%@\1%14\31“ Llagﬂwﬂ@]ﬂﬁiﬂfﬂiiln‘ﬁﬂﬂliNa@WLﬁH ﬁiﬂ@]@ﬂﬂfmm
seiasz Y lumskanunnnaIudy
&} d’tz a a .. = a d’d 1
(2) NUNMINHANTEUIUNTHAR (process critical areas) NUIYINUINIUNUNAAND
3’, a 1 a e a . . . .
VUADUUDINTTIHNAA LBU mnmﬁ;ﬂu@@é’nawmmiueﬂmmﬂ (base-line for dlmensmmng)
A a Y a A a < 9
TIOWIDNOIUDIAITUAATALA QD ULTUTATURA Lﬂu@u
Y . Aa 4

3.2 ﬂ?ﬂmgaammu (consult the product designer) Tuvaznas iy 019
o & ¥ ' = 9 Y a AN 1o A ¥ 9
ml,ﬂumaQﬂlammi’mu@mﬂﬁﬂammu Glﬁ'i]ﬁﬂ’lflﬂ’lﬂﬂﬂ"ll@QLLUUTIU]JIIGD'@H]U Wiﬂiu‘ﬂ’l\‘lﬂi\ﬁﬂ

I~ A A = @ [ [

31GLqumimmmuﬁmumclumiNa@‘nﬁmﬁmlﬁmleuulﬁjiﬂﬂmiLﬂaﬂuuﬂamun AIDYTINLTU
9AB19BIVINTUBNVUIA 819 LIz ansUMsHaa taziin lminadarianuaaianaen

q g

H ) 9 v
azavanluaunsaldnszuiumiananniega dlayitieraud lu'ldTasmslasunlas

Y a o ] =y ] A ::91 a Y I Ay o
EQWE]1@@@ﬁ1ﬁ5ﬂﬂ@ﬂﬂlu1@iﬁﬂﬂlﬁu ﬂﬁﬂ!L‘lﬂu’IJﬂTi'lﬁﬂBT)ﬁ'JﬂiQﬂ@ﬂllﬂﬂlﬂuﬁﬂﬂﬂﬂﬂﬂﬂv\li1$

A 9 Yo ] 9
ﬂﬁlﬂﬁﬂuuﬂﬁ\ﬂ@ﬂﬁlulmﬂ %z@m”lﬂi‘ummmu%aumﬂ@aammmﬁm

'
A Ao o A

d' Y = d‘ a a 4 ]
gandingyae malasuniadlas azaoslananinA1NNI3UATIZH DY
4 a ] 2 Y] 1 1 a [~ 4
sounouTaslithwuneie Idndaaldietiunsolszvdanldiie dlniumquaiiondas
[I~1 1Y 1 ] g’;
A LimudedunuvvesrhgoonuuUmY
o A Y o . N . 1A
3.3 MIIEYMTUDINUNABIN (list the operations required) LINLIIIINIIY
. 9 A v o o A 1 ~ 2 1o & Y
(operations) 8% 151 194N A0 vazsinaulavesyuaw Tusrenisaruil lusududes
= o w A A d%] I ~ v K 2’, o (= a o A
Famauauninavy Hhafisniuinanunavuae vazda luimsiasaniaseduilsznen 819
o Y A I 3 ¥
mldasamsetusemsvesnusssuainla
34 MUUANIZUIUMIHAATINSUIIULAAZDEI (select the process) HINUAY
Y a = ' a 1 A o = @ Y
2A0INTUUYTIVRIVTLHINNTZVIUMTHAAA N NANITaTINURINU1a Tay
H91safetea1aineIe 19U ANUNBIATIVEUATOITNT, ABNTNYDITY , LALBATING
a I 9 a A Aax o ~ A I A Aa J EA Y ~
Hag 1WA NIZVIUMINANYIBITMITINUNgIEenAIsurianTea 1¥9epenga
Y 1
3.5 IAE1AUNITHINIU (sequence the operations) (384 IAUNTINNTUAILATUAUIY
Slay o < A dy Y o ° v A 1 '
1A%uauduie lwSesil Eary uaz Johnson lalvawuzihmsiaiGesnguaiuaie lu

P2

Y
nszuIuMsaa lavz waziugllane Tasagildaet
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Y
=

(1) U3NYA (critical operations) lduALATIR R AN UAINA 2 wiiafing1n

9y A [ [ =
LA Nﬁaﬂﬂﬁllﬂﬂllﬂﬂﬂu
j’ A v 1 a &l Aa a A Y [ a
-leﬂﬂ!flJL!llﬂll A WUNNYNI ﬂ’NL‘]JI!WiJ“VI”Jﬂi]@ILu’ENmﬂ@ﬂﬁﬂﬂWﬂﬂm"IWﬂJﬂQN’J

R

=

A5 15 UMIANIUMINeNas NeHANAsINNUTENAD 1TU 500YATR H50T08NTZUN

v A gd'l

A dy 1 1 ,&’ Aa a2
FHONNINAUNLOTY wummuumuiwmgﬂuwum’Jﬂqumm)
g d‘d d‘a

X g A 3 Y a Y Yo
-WUTI"H\‘]LﬂHWUTI']ﬂq@]tWi”l%ﬂJu“Qﬂ'E)”N?JQGU’ENﬂ”li'i.lf’)ﬂ"'l]i!”lﬂi]%@]@ﬂllﬂﬁﬂﬂ15

o A 2 2 o . ,&' { 1 <
Autiums uduAdUAYY Yo UABUMTTAIY (operational sequence ) IWT1EHUAMA1LTIU

a 9 a o A A o o v 2 o o 3’, A A SR A LV B~ dy ~
Ag1eds lumsiansemmruaduniaFuaudmsutuasumsnanou 3900 lauduiun
ANYANTLUIUNTHARA ( process critical areas )
o o S 1 A 9 I dy Aa aa
- Taem 1 jddnpaindiaanuaaiandouies uiuning@nalsgn
oA Y o w ' PR Y JY a o @
AU TuapUANYRIAIADNY 1312 e 1w ugldnvaioesdimiumsnsiaasy
Y 11 ]
yuansemsda lavz luduaoudequn uazitiosnniinnuaaiandeutios, 39e1naens
a =) 3 = 9 6’5 = ) glz 1 A 1 slay =S
paauazii Tomatuauwde laun mszagiuimsnauaaounsn iemFuaudelu
a3 1y o A A A R J o 0 Y A
aoulsn N ldeshauduimae Sutlumsdsevdanlsnelumsnan
. . . <3| d’d o w 9 J
(2) 911594 (secondary or tie-in operations) Lﬂmm‘wummmﬂmuu@ﬂmnm
a a 1o & 9 9 ] o a o 1 A A o
Inga waz lusuludesldaiuszadase i lumsnaauimin Annuaaiamnaountivua
v Aaa [ d o [ 4 Y I 1 4 @
Tdnudiavesgddanual dimsuaudszianil dmifluaianuaaianaouna ) (general
] Y i1
tolerance) 4145099 199NINOUNIOHAINIUDY Yupgnulou lulunsnaa w1 M3 counter
2 & Y o [ A 9 g’/ 1Y
bore  HUTUNIUIOI VTADIMUAINIIELT;  HIDTUNITIIIZT HUIVOIFITADIAIAINAL
a 2 Yy Y oa A A Y o = 91 I < I Y
HITUIY AIURINUN ) aoanIzARIgRAAnBuDaI T uaIUToIna Y Hluauy
= a . . . 1 1A 49! U % d‘ o Q
(3) NUMTINNI (qualifying operations) mu”lmﬂ;mmuﬂmmmiammmﬂu
Qy 1 A ddy A 1 d‘ Qy d v a
%uqmwaammmmmﬂ (castings and forgings) e nFunulseanildniai liSeuih
&' c&’ Y =K o a A
Whiazaindenisdaiiuiangd wie liswsarmfiuiingdldifiens 18 Sedpedainny
1 a o o T a o 3 o g a a
ﬂaumaimﬂummwuﬂmumuwmmmmum‘wuﬁ’mqm
Y
(4) U3 UA 1M (re- qualifying operations) THTZHINMTAA Tang V1A
A a X Y 1 a { I a a a
NUATINAANATUTA1BATY 13U AneTuA1819991Un15HERA (manufacturing datum) 919

a a % d' gl.w gl.w =2 9 (% % d' ya a 9 a ]
NANITUAAIUUBDINNNITD UYL (heat treatment) ﬂiuuﬂﬁﬁ@ﬁﬁﬂ%n‘lﬁl’éﬂﬂlﬂﬂN’JE]N?NTH?J

Ed i1
3.6 mnﬁauﬁm‘ummaumiﬁnmﬁj’gmmugmmmmmmﬁau UAUHY

A A ~ >~ an
AUAAALAADU (Tolerance  charts) ﬂauwuﬂ1wmmmmatﬂaauuﬂawmwuazmm
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) 9 H Y Y Y
AAIAAADUVDIVUIATUINUNDATU I UUAALTUABUVDINITAA TANE UNUAIWIF UL
< o @ 1 o @ .. { o 3 S
sz Tesid i uns19aeUNa A UMIAA Tane (machining sequence) NFHUAVUHUAINITO
o ) v A ’ g ) A A = g A A
auldmudesnisvie ld msizaziumsldunuginnuaaianaou Juiuniociio

) [ Aa I a, @ 1 { a @ A
dmsumsdszmuanuilull1dvedsnisda laviznounazinanisaa Tan a3 LaguiIn
1 o [ 1 o 1 <3 a z&’
wunsududesSunldoumsihaulnid iz as feansaldunugiiflunugulums
Y
a =\ o

a o = ! Y1 A < A A A, 1 & a
UNIIEN ﬁ]\‘]ﬂa"I’Jhl,ﬂ’ﬂl,qugﬂcﬁuﬂulﬂulﬂiﬂﬂﬂﬂ‘ﬂﬁ?ﬂﬂl’f]ﬂ"lﬂﬁuﬂsllﬂﬂ’;lﬂ’;ﬂi

o

o aa . . . v
3.7 MAUUAITNITATIVADY (specify gaging and measuring methods ) faugnms
A oA < 9 A ' A4 oA 1y

DONUUULATDINDNITATIVADU LL]JHWu’lﬂﬂl@ﬂﬂ?ﬁl@@ﬂllﬂﬂlﬂi@ﬁm@ HANINURUNTSUIUNTT

a IA 1 v A 3 ax @ g '
Hag ( process planners) ﬂna’guiuNmfa‘umwm]’J‘ﬁmi’muamiji}ﬁau\ﬂuiuﬂluﬁaumm

o [ K an A dy < ~
Tﬂﬂmﬂmﬂizmuﬂ‘uVh&lm‘ummmmw (Quality control) ’J‘ﬁmmi’mﬁmm’nummﬂumm
Yy A4 A o A 2 99 = D,
ﬂ’lisl(’]ﬂﬂﬁ'f]\°|3J'E]'Jﬂll’l@]ig’]illﬁiﬁllﬂTﬂiﬂﬂ'ﬁ@@ﬂl,l,lllll,ﬂi] (gage) ﬂlusl%l!agﬁjuhlﬂﬂ\iﬂ'liﬂl"lf

d’ A (% A A zé (% A 9
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Number Of Operation = 23
I New Operation l l Stock Removal l I Resultant I
No. Operation Reference Face Machine Groove Tolerance Face  Working Working STOCK STOCK
Numbers Cut Cut Used or CutM/C Dim. basic Tolf2 REMOVAL REMOVAL
Shoulder Basic Tol2
A A0 A BCD EF 6 H I
1 10 A ~ J ~+ TumingM/C ~ Shoulder ~ 0.015 JO 75.146 0.015 0 Solid Cut
2
2 2 J ~ H ~ TumingM/C ~ Groove ~ 0005 HO 19.032 0.005 0 Solid Cut
3 30 J ~ C ~ TumingM/C ~ Groove ~ 0030 CO 60.050 0.03 0 Solid Cut
4
4 40 H ~ A ~ TumingM/C ~ Shoulder v 0005 Al 56.028 0.005 0.050 0.0250
5
5 50 H « G ~ TumingM/C ~ Shoulder ~ 0.010 GO 16.922 0.01 0 Solid Cut
6
6 &0 G« F = TumingM/C ~ Groove ~ 0010 FO 15.030 0.01 0 Solid Cut
7
7 70 A - B ~ TumingM/C ~ Groove ~ 0005 BO 10.096 0.005 et 0 Solid Cut
8
8 80 A~ E ~ TumingM/C ~ Groove ~ 0005 EO 21.082 0.005 0 Solid Cut
. 9
9 9 A + J - TumingMW/C ~ Shoulder ~ 0005 J1 75.066 0.005 0.030 0.0150
10
10 100 J ~ H -~ TumingM/C ~ Groove ~ 0003 H1 19.028 0.003 0.026 0.0130
11
11 110 J » |« TumingM/C ~ Groove ~ 0010 10 15.020 0.01 I 0 Solid Cut
. 12
12 120 H ~ A ~ TumingM/C ~ Shoulder » 0003 A2 56.032 0.003 0.022 0.0110
A — 13
13 130 H ~ E ~ TumingM/C ~ Shoulder « 0002 E1 35014 0.002 0.030 0.0150
i 14
14 140 E ~ B ~ TumingM/C ~ Shoulder « 0003 B1 11.020 0.003 0.036 0.0180
= 15
15 150 E ~ H -  TumingM/C + Shoulder ~ 0002 H2 35.006 0.002 0.008 0.0040
i 1B
16 160 H ~» E - TumingM/C + Shoulder ~ 0001 E2 35.000 0.001 0.006 0.0030
= 17
17 170 E ~ B - TumingM/C + Shoulder ~ 0001 B2 11.000 0.001 0014 0.0070
| = 18;
18 180 H ~ A v  TumingM/C + Shoulder ~ 0001 A3 56.008 0.001 ¥ 0016 0.0080
i " — 19
19 190 E ~ J = TumingM/C + Shoulder ~ 0002 J2 54.000 0.002 0.020 0.0100
- L= 20
20 200 E ~ G » TumingM/C + Groove ~ 0002 G1 18.000 0.002 W 0.060 0.0300
21
21 210 E ~ D » TumingM/C + Groove ~ 0004 DO 3.000 0.004 b 0 Solid Cut
22 7220 H ~ A v TumingM/C + Shoulder ~ 0003 Ad 56.000 0.003 0.008 0.0040
23 230 A ¥ F + TumingM/C + Shoulder ~ 0005 F1 24000 0.005 0.0%0 0.0450
Blue Print Resultants
Basic Tolj2 Basic Tolj2
10 01 =t 10 0.0050
15 0.06 e 15 0.0550
3 0.05 TL: 3 0.0040
21 0.05 21 0.0040
9 0.06 9 0.0600
15 0.02 1 15 0.0110
17, o0l — 17 00030
4+ Lam —_ 4 00170
15 0.02 e 15 0.0200

sidregamsnaaev Tilsunsui 1
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Number Of Operation = 23
l New Operation ] I Stock Removal ] [ Resultant I
No. Operation Reference Face Machine Groove Tolerance Face  Working Working STOCK STOCK
Numbers Cut Cut Used or CutM/C Dim. basic Tolf2 REMOVAL REMOVAL

P Shoulder P LS e Basic Tolf2
110 K ~ A -~ TumingM/C ~ Shoulder ~ 0254 A0 47720 0.254 : 0 Solid Cut
2 A~ D ~ TumingM/C ~ Groove ~ 0076 DO 30374 0.076 2 0 Solid Cut
3 30 A v E ~ TumingM/C - Groove ~ 0127 EOD 34.286 0127 2 o Solid Cut
4 40 A C - Tuming M/C + Shoulder ~ 0064 co 14098 0.064 - 1] Solid Cut

5 50 E ~ K - TumingM/C ~ Shoulder ~ 0076 K1 13180 0076 2 0914 0.4570
6 &0 K - G ~ TumingM/C ~ Groove ~ 0102 GO 9374 0.102 0 Solid Cut
70 K ~ | - TumingM/C ~ Shoulder ~ 0076 10 2210 0076 -+ 0 Solid Cut
8 80 K F «  TumingM/C ~ Groove ~ 0102 FO 10344 0102 . o Solid Cut
9 90 K ~ B ~ TumingM/C ~ Groove ~ 0076 BO 40438 0076 2 o Solid Cut

10 100 K ~ F ~ TumingM/C ~ Groove ~ 0051 F1 10,650 0.051 = 0.306 0.1530

11 110 K ~ A -~ TumingM/C ~ Shoulder ~ 0038 Al 46324 0.038 T 0482 0.2410

12 120 A ~ C =~ TumingM/C ~ Shoulder ~ 0076 C1 12.854 0.076 T2 0.762 0.3810

13 130 A~ D ~ TumngMC ~ Groove - 0089 D1 30704 0089 = 0812 04060

14 140 K - A+ TumingM/C ~ Shoulder » 0013 Az 46232 0013 = 0,102 0.0510

15 150 A~ G - TumingM/C - Shoulder - 0038 GI 37510 0.038 i 0.306 0.1530

16 160 G » | - TumingM/C ~ Groove =~ 0038 I 65 0.038 —2 0.330 0.1650

17 170 G - B - TumingM/C - Groove ~ 0051 Bl 32082 0.051 L 0.356 0.1780

18 180 G - E + TumingM/C ~ Shoulder » 0038 E1 4138 0.038 - 0.330 0.1650

19 190 K - A+ TumingM/C ~ Shoulder »~ 0013 A3 46170 0013 = 0.052 0.0260

20 200 A -~ G ~ TumingM/C - Shoulder ~ 0025 G2 37.280 0.025 = 0.178 0.0890

21 210 G » B - TumingM/C ~ Groove =~ 0038 B2 32.260 0.038 al 0.356 0.1780
22 20 A v J = TumingM/C ~ Shoulder » 0051 Jo 44340 0.051 = o Solid Cut
23 230 I~ H - Tuming M/C ~ Groove ~ 0191 HO 2150 019 = o Solid Cut

Blue Print Resultants

Basic Tolf2 Basic Tolf2

3332 0127 3332 01020

1031 0.254 R 10.31 0.0760

3.96 0.127 h 396 0.1270

3226 0508 3226 0.0380

4115 0127 4115 0.0760

3932 0.051 3932 01140

286 0191 —_ 2.86 03440

277 0254 — 277 02160

127 0127 M 127 01270

22 0254 i 22 01400

sidregamsnaaey Tilsunsui 2
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Number Of Operation = 22
l New Operation ] I Stock Removal ] [ Resultant I
No. Operation Reference Face Machine Groove Tolerance Face  Working Working STOCK STOCK
Numbers Cut Cut Used or CutM/C Dim. basic Tolf2 REMOVAL REMOVAL
Shoulder Basic Tolj2
A - A0 ABCD EF G|l JKL
1T 10 A - L « TumingM/C = Shoulder » 0127 Lo 42986 0127 0 Solid Cut
2
2 0 A ~ D « TumingM/C ~ Shoulder v 0127 DO 7.600 0.127 IRER 0 Solid Cut
3
3 3 A - I+  TumingM/C ~ Shoulder v 0127 ) 31.866 0127 o Solid Cut
4
4 40 D - A+ TumingM/C ~ Shoulder » 0064 Al 7218 0.064 — 0.382 01910
5 50 D ~ K =  TumingM/C ~ Shoulder -~ 0.064 KO 29.750 0.064 0 Solid Cut
6 60 D - H = TumingM/C ~ Groove ~ 0.064 HO 13.870 0.064 0 Solid Cut
7 0 A v L~ TumingM/C ~ Shoulder » 0127 L1 41714 0127 T 0.890 0.4450
8
8 80 A - I+  TumingM/C ~ Shoulder » 0127 1 30594 0127 1 0.890 0.4450
ig
9 90 A~ D - TumingM/C ~ Shoulder » 0064 D1 6.962 0.064 0.256 01280
0
10 100 A - E - TumingM/C ~ Groove ~ 0.064 E0 9.964 0.064 0 Solid Cut
h 1
11110 D ~ A ~ TumingM/C ~ Shoulder = 0064 A2 6.706 0.064 T 0.256 01280
32
12 120 o - K -  TumingM/C ~ Groove =~ 0064 K1 30,006 0.064 = 0512 0.2560
Epy— 1
13 130 D - J = TumingM/C ~ Shoulder » 0064 Jo 27158 0.064 o Solid Cut
a— 14
14 140 D ~ H -~ TumingM/C ~ Groove ~ 0064 H1 14126 0.064 0512 0.2560
e 15
15 150 D - F = TumingM/C - Groove - 0.064 FO 4623 0.064 T 0 Solid Cut
S 18
16 160 o - B + TumingM/C ~ Shoulder v 0064 BO 4928 0.064 ! o Solid Cut
17 170 D - C + TumingM/C ~ Shoulder » 0064 co 4168 0.064 o Solid Cut
18 180 A ~ D -~ TuningMC ~ Shoulder - 0025 (D2 6528 | 0025 0.178 0.0830
19 190 D ~ A~  TumingM/C ~ Shoulder ~ 0064 A3 6350 | 0064 0178 0.0830
20 200 D ~ K = TumingM/C = Groove - 0013 K2 30.160 0013 f 0332 0.1660
2
21 210 o - H +  TumingM/C ~ Groove =~ 0013 H2 14.280 0013 0332 0.1660
22
22 10 D ~ G - TumingM/C ~ Shoulder ~ 0038 GO 11910 0.038 0 Solid Cut
Blue Print Resultants
Basic Talj2 Basic Tolf2
16 0.254 ~ 16 02170
236 0.254 A 236 02170
635 0254 —rr 6.35 0.0640
318 0254 — 318 02170
108 0.254 108 02170
3016 0.025 30.16 0.0130
237 0.051 - 237 0.0510
3016 0254 3016 03440
1588 0025 15.88 00260
318 0.254 - 318 0.1660
4128 0.254 4128 0.3440

sidregamsnaaey Tisunsui 3
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Number Of Operation = 12
I New Operation ‘ l Stock Removal ] { Resultant I
No. Operation Reference Face Machine Groove Tolerance Face  Working Working — STOCK STOCK
Numbers  Cut Cut Used or CutM/C Dim.basic  Tolf2 REMOVAL  REMOVAL
Shoulder Basic Tolf2
8 = G A B C D EF G
T G ~ F ~ TumingM/C - Groove ~ 003 FO 19.92 003 0 Solid Cut
2 G - D -~ TumingM/C ~ Shoulder v 003 Do 4516 003 o Solid Cut
3
3 30 G - E ~ TumingM/C ~ Groove ~ 003 E0 2492 003 - o Solid Cut
4
4 40 D~ B ~ TunngMC ~ Groove ~ 0.1 B0 60.74 0.1 0 Solid Cut
5
5 50 B - A+  TumningM/C ~ Shoulder v 003 AD 584 003 o Solid Cut
6
6 60 F - C ~ DrlingM/C ~ - + 003 co 55.00 003 o Solid Cut
7
770 F ~ G ~ TumingM/C ~ Shoulder ~ 0.005 G1 19.85 0.005 0.070 0.0350
8
8 a0 G - E ~ TumingM/C ~ Groove ~ 001 El 2500 o001 = 0.150 00750
9 9 G ~ D ~ TumingM/C ~ Shoulder v 001 D1 4494 o0 0150 00750
10
10 100 A ~ B ~ TumingM/C ~ Shoulder ~ 001 B1 5.86 0.0 0.080 0.0400
11
1 110 G - A -  TumingM/C ~ Shoulder v 001 Al 11000 001 0410 02050
12
12 120 A - B ~ TumingM/C ~ Shoulder v 001 B2 500 o0 0.450 02250
Blue Print Resultants
Basic Tolj2 Basic Tolj2
19.94 0.06 ] 19.94 0.0200
2991 009 2991 0.0450
25 03 —_— 2 00100
55 0.03 55 00300
5 003 — 5 00100
110 03 110 0.0100

sidregunsnaaeuTlsunsum 4
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&2 Tolerance Chart

Number Of Operation = &

I New Operation l I Stock Removal ] [ Resultant ]
No. Operation Reference Face Machine Groove Tolerance Face
Numbers Cut Cut Used or CutM/C

. Shoulder i
T 10 D~ A -~ TumngM/C ~ Shoulder ~ 02 AD
2 2 D - B ~ TumingM/C + Shoulder » 0025 BO
3 30 D - A~  TumingM/C ~ Shoulder ~ 0.025 Al
4 40 A - D ~ Turming M/C ~ Shoulder » 0.025 D1
5 50 A - C ~ DrlingM/C ~ Shoulder » 0025 co
6 60 A - C TurmingM/C ~ Shoulder » 0.025 c1
7 0 D - B ~ Grinding M/C ~ Shoulder ~ 0.005 B1
8 80 A - D ~ GrndingM/C ~ Shoulder ~ 0.005 D2

Working Working
Dim. basic Tolj2
60.610 02
40320 002
60.160 0.025
60.060 0025
30,100 0.025
30.000 0025
40.060 0.005
60.000 0.005
Blue Print
Basic Tolf2
20 0.05
30 005
6 001
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STOCK STOCK
REMOVAL REMOVAL

Basic Tali2
0 Solid Cut
0 Solid Cut
0450 0.2250
0100 0.0500
0 Solid Cut
0100 0.0500
0160 0.0800
0.060 0.0300

Resultants

Basic Tolf2
20 0.0300
30 0.0300
60 0.0050

sidedamsnagev Tilsunsui s
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Module Modulel
Public Structure Dimension
Public FromType As String
Public ToType As String
Public Basic As Single
Public Tolerance As Single
Public Machine As String
Public ReferenceCut As String
Public Facecut As String
End Structure
Public Structure SizeHole
Public XX1 As Integer
Public YY1 As Integer
Public XX2 As Integer
Public YY2 As Integer
Public SHOLE As Integer
End Structure
Public Hole() As SizeHole
Public BluePrint() As Dimension
Public TC() As Dimension
Public NumberOfCut As Integer
Public Cut() As String
Public NumberOfOperation As Integer
Public MC() As String = {"-", "Lapping M/C", "Superfinishing M/C", "Diamond turning M/C", "Grinding
M/C", "Turning M/C", "Milling M/C", "Shaping M/C", "Drilling M/C"}
Public OperationNumbers() As Integer
Public Path() As String
Public PathResult() As String
Public GenBP(,) As Single
Public AR1 As New ArrayList
Public ReversePath() As String
Public ReversePathResult() As String
Public Direction() As String = {"-", "Shoulder", "Groove"}

Public DirectionCut() As Integer
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Public NumbersX1() As Integer
Public NumbersY1() As Integer
Public NumbersX2() As Integer
Public NumbersY2() As Integer
Public searchvalueNews As Integer
Public positionX() As Integer
Public positionYmax As Integer
Public Hcount As Integer = -1
Public countPh As Integer
End Module
Module Module2
Public Sub BasicArray(ByVal NumberOfCut As Integer)
NoSurf = NumberOfCut
Dim j, n, F, T As Integer
Dim a, b As Single
ReDim GenBP(NoSurf, NoSurf)
Fori=0 To NoSurf - 2
F = Asc(BluePrint(i).FromType) - 64
T = Asc(BluePrint(i). ToType) - 64
If F<T Then
GenBP(F, T) = BluePrint(i).Basic
GenBP(T, F) = -BluePrint(i).Basic
Elself F > T Then
GenBP(F, T) = -BluePrint(i).Basic
GenBP(T, F) = BluePrint(i).Basic
End If
Next i
Fori=0 To NoSurf - 2
F = Asc(BluePrint(i).FromType) - 64
T = Asc(BluePrint(i). ToType) - 64
Forr=0 To NoSurf
If T<>rOrF <>r Then
If GenBP(T, r) <> 0 Then

GenBP(F, r) = GenBP(F, T) + GenBP(T, r)
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GenBP(r, F) = -GenBP(F, r)
End If
End If
Next
Next
Fori=1 To NoSurf

For j=1 To NoSurf

Ifi=j Then
GenBP(i, j) =0
Elselfi<>j Then
If GenBP(i, j) = 0 Then
n=1
a=0
b=0
Do Untila<>0 And b <>0
If GenBP(i, n) <> 0 Then
a= GenBP(i, n)
If GenBP(n, j) <> 0 Then
b = GenBP(n, j)
End If
End If
n=n+1
Loop
Ifi<j Then
GenBP(i,j)=a+b
GenBP(j, i) = -GenBP(, j)
Elselfi>j Then
GenBP(j, j) =-(a+b)
GenBP(j, i) = -GenBP(j, j)
End If
End If
End If

Next
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Next
End Sub
Public Function partONE(ByVal keepPart As String) As String()
Dim b() As String
AR1.Clear()
AR1.AddRange(Split(keepPart, " "))
ARI1.Reverse()
ReDim b(AR1.Count - 1)
For j As Integer =0 To AR1.Count - 1
b(j) = AR1(j)
Next
Return b
End Function
Public Function Factorial(ByVal num As Long) As Long
Dim result As Long = 1
For i As Integer = 2 To num
result *=1i
Next i
Return result
End Function
Public Function CrePath(ByVal bl As String) As String
Dim pathnew As String
Dim k As Integer
Dim im As Integer
Dim b2 As String
Dim c As String
c=bl
For mcount = 0 To UBound(TC)
If ¢ = TC(mcount).Facecut Then
k = mcount
End If
Next
im=k

If im = 0 Then
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pathnew = ¢
Else
Do Until im=0
pathnew = ¢
For j As Integer = im To LBound(TC) Step -1
If TC(im).ReferenceCut = TC(j).Facecut Then
pathnew = pathnew & " " & TC(j).Facecut
im=j
End If
Next
¢ = pathnew
Loop
End If
b2=c
Return b2
End Function
End Module
Module Module3
Public NoSurf As Integer
Public BPform() As String
Public BPto() As String
Public BPbasic() As Integer
Public BPtolerance() As Integer
Public StockRemovalTolerance() As String
Public StockRemovalBasic() As String
Public ResultTolerance() As String
Public basicnew() As Single
Public it() As Integer
Public it2() As Single
End Module
Public Class Form1
Private Sub Buttonl_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles
Button1.Click

Me.Hide()
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Form2.Show()
End Sub
End Class
Public Class Form?2
Dim searchValuel As Integer = -1
Dim searchValue2 As Integer = -1
Dim searchValue3 As Integer = -1
Dim searchValue4 As Integer = -1
Private m_GridX As Integer = 10
Private m_GridY As Integer = 10
Private m_PageWid As Integer = 400
Private m_PageHgt As Integer = 300
Private m_ShadowThickness As Integer = 20
Private m_PenOldLine As Pen = Pens.Black
Private m_PenNewLine As Pen = Pens.Red
Private m_PenGrid As Pen = Pens.Black
Private m_PenRulerNormal As Pen = Pens.Blue
Private m_PenRulerDrawing As Pen = m_PenNewLine
Private m_ShowGrid As Boolean = False
Private m_SnapToGrid As Boolean = False
Private m_Drawing As Boolean = False
Private m_X1 As Single
Private m_Y1 As Single
Private m_X2 As Single
Private m_Y?2 As Single
Private m_MouseX As Integer = -10
Private m_MouseY As Integer =-10
Private m_Points1() As PointF = {}
Private m_Points2() As PointF = {}
Private Pk As Integer =0
Private Sub Form2 Load(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles
MyBase.Load
searchvalueNews = searchValuel

TextBox5.Text = searchvalueNews
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m_ShowGrid = mnuOptionsShowGrid.Checked
m_SnapToGrid = mnuOptionsSnapToGrid.Checked
Dim wid As Integer = Me.ClientSize.Width - picLeftRuler.Left - picLeftRuler. Width - 3
Dim hgt As Integer = Me.ClientSize.Height - picTopRuler.Top - picTopRuler.Height - 3
picLeftRuler.Size = New Size(picLeftRuler.Width, 400)
picTopRuler.Size = New Size(800, picTopRuler.Height)
picCanvas.Size = New Size(800, 400)
picLeftRuler.Location = New Point(picLeftRuler.Left, picTopRuler.Top + picTopRuler.Height + 2)
picTopRuler.Location = New Point(picLeftRuler.Left + picLeftRuler.Width + 2, picTopRuler.Top)
picCanvas.Location = New Point(picTopRuler.Left, picLeftRuler.Top)
ReDim Preserve Hole(0)
Hole(0).XX1=0
Hole(0).YY1=0
Hole(0).XX2=0
Hole(0).YY2=0
End Sub
Private Sub mnuFileExit_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles
mnuFileExit.Click
Me.Close()
End Sub
Private Sub mnuOptionsShowGrid_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles mnuOptionsShowGrid.Click
m_ShowGrid = Not m_ShowGrid
mnuOptionsShowGrid.Checked = m_ShowGrid
picCanvas.Invalidate()
End Sub
Private Sub mnuOptionsSnapToGrid_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles mnuOptionsSnapToGrid.Click
m_SnapToGrid = Not m_SnapToGrid
mnuOptionsSnapToGrid.Checked = m_SnapToGrid
End Sub
Private Sub picCanvas_MouseDown(ByVal sender As Object, ByVal e As
System.Windows.Forms.MouseEventArgs) Handles picCanvas.MouseDown

If e.Button <> Windows.Forms.MouseButtons.Left Then Exit Sub
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m_Drawing = True

m X1=eX

m Yl=eY

SnapToGrid(m_X1,m Y1)

m X2=m_ Xl

m Y2=m Y1

Dim a As Integer

a=m_YlI

searchValuel = searchValuel + 1

ReDim Preserve NumbersY 1(searchValuel)

NumbersY1(searchValuel)=a /2

Pk=1

ListBox1.Items.Clear()

For AddNext =0 To searchValuel
ListBox1.Items.Add(NumbersY 1 (AddNext))

Next AddNext

Dim b As Integer

b=m_Xl

searchValue2 = searchValue2 + 1

ReDim Preserve NumbersX1(searchValue2)

NumbersX1(searchValue2) =b /2

ListBox2.Items.Clear()

For AddNext =0 To searchValue2
ListBox2.Items.Add(NumbersX 1 (AddNext))

Next AddNext

picCanvas.Invalidate()

ShowMousePosition(m_X2, m_Y2)

searchvalueNews = searchValuel

TextBox5.Text = searchvalueNews

End Sub
Private Sub picCanvas MouseMove(ByVal sender As Object, ByVal e As

System.Windows.Forms.MouseEventArgs) Handles picCanvas.MouseMove

m_X2=eX

m Y2=eY
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SnapToGrid(m_X2, m_Y2)
ShowMousePosition(m_X2, m_Y2)
If m Drawing Then picCanvas.Invalidate()
Dim g As Graphics
g = picCanvas.CreateGraphics
Dim redpen As New Drawing.Pen(Color.Red, 1.5)
redpen.DashStyle = Drawing2D.DashStyle.DashDot
Dim whitepen As New Drawing.Pen(Color.WhiteSmoke, 1.5)
whitepen.DashStyle = Drawing2D.DashStyle.Solid
Dim blackpen As New Drawing.Pen(Color.Black, 1.5)
blackpen.DashStyle = Drawing2D.DashStyle.Dot
If Heount >= 0 Then
For jeount As Integer = 0 To Heount
g.DrawLine(whitepen, Hole(jcount).XX1 * 2, Hole(jcount).YY1 * 2, Hole(jcount). XX2 * 2,
Hole(jcount).YY?2 * 2)
Next
For jcount As Integer = 0 To Hecount
g.DrawLine(redpen, Hole(jcount). XX1 * 2, Hole(jcount). YY1 * 2, Hole(jeount). XX2 * 2,
Hole(jcount).YY?2 * 2)
Next
For jcount As Integer = 0 To Hecount
g.DrawLine(blackpen, Hole(jcount).XX1 * 2 - Hole(jcount).SHOLE, Hole(jecount). YY1 * 2,
Hole(jcount).XX2 * 2 - Hole(jcount).SHOLE, Hole(jcount).YY?2 * 2)
g.DrawLine(blackpen, Hole(jecount). XX1 * 2 + Hole(jcount).SHOLE, Hole(jcount).YY1 * 2,
Hole(jcount).XX2 * 2 + Hole(jcount).SHOLE, Hole(jcount).YY2 * 2)
Next
End If
End Sub
Private Sub picCanvasMouseUp(ByVal sender As Object, ByVal e As
System.Windows.Forms.MouseEventArgs) Handles picCanvas.MouseUp
If Not m_Drawing Then Exit Sub
m_Drawing = False
ShowMousePosition(m_X2, m_Y2)

Dim ¢ As Integer
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c=m_Y2

searchValue3 = searchValue3 + 1

ReDim Preserve NumbersY2(searchValue3)

NumbersY2(searchValue3) =c /2

ListBox3.Items.Clear()

For AddNext = 0 To searchValue3
ListBox3.Items.Add(NumbersY2(AddNext))

Next AddNext

Dim d As Integer

d=m X2

searchValue4 = searchValue4 + 1

ReDim Preserve NumbersX2(searchValue4)

NumbersX2(searchValue4) =d /2

ListBox4.Items.Clear()

For AddNext = 0 To searchValue4
ListBox4.Items.Add(NumbersX2(AddNext))

Next AddNext

Dim new_index As Integer = m_Points1.Length

ReDim Preserve m_Pointsl(new_index)

ReDim Preserve m_Points2(new_index)

m_Points1(new_index) = New PointF(m_X1, m_Y1)

m_Points2(new_index) = New PointF(m_X2, m_Y2)

picCanvas.Invalidate()

End Sub

Private Sub SnapToGrid(ByRef X As Integer, ByRef Y As Integer)

If Not m_SnapToGrid Then Exit Sub
Dim ix As Integer = CInt(X / m_GridX)
Dim iy As Integer = CInt(Y / m_GridY)
X =ix *m_GridX

Y =iy * m_GridY

End Sub

Private Sub picCanvas_Paint(ByVal sender As Object, ByVal e As System.Windows.Forms.PaintEventArgs)

Handles picCanvas.Paint

e.Graphics.Clear(picCanvas.BackColor)
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If m_ShowGrid Then
For x As Integer = 0 To picCanvas.ClientSize. Width Step m_GridX
For y As Integer = 0 To picCanvas.ClientSize.Height Step m_GridY
e.Graphics.DrawLine(m_PenGrid, x, y, x + 0.5F, y + 0.5F)
Nexty
Next x
End If
For i As Integer = 0 To m_Points1.Length - 1
e.Graphics.DrawLine(m_PenOldLine, m_Points1(i), m_Points2(i))
Next i
If m_Drawing Then
e.Graphics.DrawLine(m_PenNewLine, m_XI,m_Y1, m_X2, m_Y2)
End If
TextBox1.Text=m_Y1
TextBox2.Text =m_X1
TextBox3.Text=m_Y2
TextBox4.Text=m_X2
Dim p As New Pen(Color.Blue, 1.5)
Dim pp As New Pen(Color.Blue, 1.5)
pp.DashStyle = Drawing2D.DashStyle.DashDot
p.EndCap = Drawing2D.LineCap.ArrowAnchor
p-StartCap = Drawing2D.LineCap.Round Anchor
e.Graphics.DrawLine(pp, 70, 70, 730, 70)
End Sub
Private Sub picTopRuler Paint(ByVal sender As Object, ByVal e As
System.Windows.Forms.PaintEventArgs) Handles picTopRuler.Paint
e.Graphics.Clear(picTopRuler.BackColor)
Dim y1 As Integer = picTopRuler.ClientSize.Height
Dim y2 As Integer = (2 * picTopRuler.ClientSize.Height) \ 3
Dim y3 As Integer = picTopRuler.ClientSize.Height \ 3
Dim y4 As Integer =0
Dim x As Integer =0
For i As Integer = 0 To picTopRuler.ClientSize.Width \ m_GridX

If i Mod 10 =0 Then
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e.Graphics.DrawLine(m_PenGrid, x, y1, X, y4)
Elselfi Mod 5 =0 Then
e.Graphics.DrawLine(m_PenGrid, x, y1, x, y3)
Else
e.Graphics.DrawLine(m_PenGrid, x, y1, x, y2)
End If
x +=m_GridX
Next i
If m_Drawing Then
e.Graphics.DrawLine(m_PenRulerDrawing, m_MouseX, yl, m_MouseX, 0)
Else
e.Graphics.DrawLine(m_PenRulerNormal, m_MouseX, y1, m_MouseX, 0)
End If
End Sub
Private Sub picLeftRuler Paint(ByVal sender As Object, ByVal e As
System.Windows.Forms.PaintEventArgs) Handles picLeftRuler.Paint
e.Graphics.Clear(picLeftRuler.BackColor)
Dim x1 As Integer = picLeftRuler.ClientSize.Width
Dim x2 As Integer = (2 * picLeftRuler.ClientSize.Width) \ 3
Dim x3 As Integer = picLeftRuler.ClientSize.Width \ 3
Dim x4 As Integer =0
Dim y As Integer =0
For i As Integer = 0 To picLeftRuler.ClientSize.Height \ m_GridY
Ifi Mod 10 = 0 Then
e.Graphics.DrawLine(m_PenGrid, x1, y, x4, y)
Elselfi Mod 5 =0 Then
e.Graphics.DrawLine(m_PenGrid, x1, y, X3, y)
Else
e.Graphics.DrawLine(m_PenGrid, x1, y, x2, y)
End If
y +=m_GridY
Next i
If m_Drawing Then

e.Graphics.DrawLine(m_PenRulerDrawing, x1, m_MouseY, x4, m_MouseY)
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Else
e.Graphics.DrawLine(m_PenRulerNormal, x1, m_MouseY, x4, m_MouseY)
End If

End Sub

Private Sub ShowMousePosition(ByVal X As Integer, ByVal Y As Integer)
m_MouseX =X
m_MouseY =Y
picTopRuler.Invalidate()
picLeftRuler.Invalidate()
End Sub
Private Sub Buttonl_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles
Button1.Click
Dim S1() As Integer
Dim S2() As Integer
Dim y1() As Integer
Dim y2() As Integer
Dim AR1 As New ArrayList
Dim AR2 As New ArrayList
Dim ARY1 As New ArrayList
Dim ARY?2 As New ArrayList
Dim ndx1 As Integer
Dim ndx2 As Integer

Dim k As Integer =0

If searchvalueNews = -1 Then
MessageBox.Show("Drawing Line")
Else
DumpArrayl(NumbersX1, "Contents of NumberY 1()")
For ndx1 = 0 To UBound(NumbersX1)
ARY1.Add(NumbersY 1(ndx1))
If Not AR1.Contains(NumbersX1(ndx1)) Then
AR1.Add(NumbersX1(ndx1))

End If
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Next
AR1.Sort()
ARY1.Sort()
ReDim S1(AR1.Count - 1)
For ndx1 =0 To AR1.Count - 1
S1(ndx1) = AR1.Item(ndx1)
Next
ReDim y1(ARY1.Count - 1)
For ndx1 =0 To ARY1.Count - 1
y1(ndx1) = ARY 1.Item(ndx1)
Next
For ndx2 = 0 To UBound(NumbersX2)

ARY2.Add(NumbersY2(ndx2))

If Not AR2.Contains(NumbersX2(ndx2)) Then

AR2.Add(NumbersX2(ndx2))
End If
Next
AR2.Sort()
ARY2.Sort()
ReDim S2(AR2.Count - 1)
For ndx2 =0 To AR2.Count - 1
S2(ndx2) = AR2.Item(ndx2)
Next
ReDim y2(ARY2.Count - 1)
For ndx2 =0 To ARY2.Count - 1
y2(ndx2) = ARY2.Item(ndx2)
Next
DumpArray2(S2, "Contents of S2()")
If y1(LBound(y1)) > y2(LBound(y2)) Then
positionYmax = y1(UBound(y1))
Else
positionYmax = y2(UBound(y2))
End If

Dim a As Integer
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Dim r As Integer
For a=0 To UBound(S1)
For r=0 To UBound(S2)
If S1(a) = S2(r) Then
k=k+1
ReDim Preserve positionX(k - 1)
positionX(k - 1) = S2(r)
End If
Next
Next
NumberOfCut = k
Me.Close()
Form3.Show()
End If
End Sub
Private Sub Button2 Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles
Button2.Click
If Pk =1 Then
Dim g As Graphics
Hcount = Hcount + 1
g = picCanvas.CreateGraphics
ReDim Preserve Hole(Hcount)
Hole(Hcount).XX1 = NumbersX1(UBound(NumbersX1))
Hole(Hcount). YY1 = NumbersY 1(UBound(NumbersY 1))
Hole(Hcount).XX2 = NumbersX2(UBound(NumbersX?2))
Hole(Hcount).YY2 = NumbersY2(UBound(NumbersY2))
Hole(Hcount).SHOLE = InputBox("Size Hole : ")
ListBox5.Items.Clear()
For AddNext =0 To Hcount
ListBox5.Items.Add(Hole(AddNext). XX1)
Next AddNext
End If
End Sub
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Private Sub Button3_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles
Button3.Click
Me.Close()
Form1.Show()
End Sub
End Class
Public Class Form3
Public arr() As String
Dim index As Integer
Dim hg As Integer
Private Sub Form3_Load(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles
MyBase.Load
PictureBox1.Size = New Size(400, 250)
Label2.Text = NumberOfCut
Dim k As Integer = NumberOfCut - 1
Cut = (SelectNames(k))
ListBox1.Items.Clear()
For AddNext = 0 To UBound(Cut)
ListBox1.Items.Add(Cut(AddNext))
Next AddNext
For AddNext = 0 To UBound(positionX)
ListBox2.Items.Add(positionX (AddNext))
Next AddNext
End Sub
Private Sub Button1l_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles
Button1.Click
Me.Close()
Form4.Show()
End Sub
Private Sub Button2 Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles
Button2.Click
Me.Close()
Form?2.Show()

End Sub
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Private Sub Button5_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles
Button5.Click
TextBox2.Text = positionYmax
End Sub
Private Sub me_MouseMove(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles
Me.MouseMove
Dim g As Graphics
g = PictureBox1.CreateGraphics
Dim blackpen As New Drawing.Pen(Color.Black)
Dim blackpenl As New Drawing.Pen(Color.Black)
blackpenl.DashStyle = Drawing2D.DashStyle.Dot
For ndx2 = 0 To UBound(NumbersX1)
g.DrawLine(blackpen, NumbersX 1(ndx2), NumbersY 1(ndx2), NumbersX2(ndx2), NumbersY2(ndx2))
Next
For ndx4 = 0 To UBound(positionX)
g.DrawLine(blackpenl, positionX(ndx4), 35, positionX(ndx4), 400)
Next
Dim pp As New Pen(Color.Blue, 1.5)
Dim drawFont As New Font("Arial", 10)
Dim drawBrush As New SolidBrush(Color.Black)
pp-DashStyle = Drawing2D.DashStyle.DashDot
g.DrawLine(pp, 35, 35, 365, 35)
For ndx4 = 0 To UBound(Cut)
g.DrawString(Cut(ndx4), drawFont, drawBrush, positionX(ndx4), 230)
Next
Dim redpen As New Drawing.Pen(Color.Red, 1.5)
redpen.DashStyle = Drawing2D.DashStyle.DashDot
Dim whitepen As New Drawing.Pen(Color.WhiteSmoke, 1.5)
whitepen.DashStyle = Drawing2D.DashStyle.Solid
Dim blackpen2 As New Drawing.Pen(Color.Black, 1.5)
blackpen2.DashStyle = Drawing2D.DashStyle.Dot
If Heount >= 0 Then
For jeount As Integer = 0 To UBound(Hole)

g.DrawLine(whitepen, Hole(jcount).XX1, Hole(jecount).YY 1, Hole(jcount).XX2, Hole(jcount).YY?2)
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Next
For jcount As Integer = 0 To UBound(Hole)
g.DrawLine(redpen, Hole(jecount). XX 1, Hole(jcount). YY1, Hole(jcount).XX2, Hole(jcount).Y'Y2)
Next
For jecount As Integer = 0 To UBound(Hole)
g.DrawLine(blackpen2, Hole(jcount).XX1 - Hole(jcount). SHOLE, Hole(jcount). YY1,
Hole(jcount).XX2 - Hole(jcount). SHOLE, Hole(jcount).YY?2)
g.DrawLine(blackpen2, Hole(jecount). XX 1 + Hole(jecount). SHOLE, Hole(jcount). YY1,
Hole(jcount).XX2 + Hole(jcount).SHOLE, Hole(jcount).YY?2)
Next
End If
End Sub
End Class
Public Class Form4
Dim k As Integer = NumberOfCut - 2
Dim f As Integer = NumberOfCut - 1
Dim comB1() As ComboBox
Dim comB2() As ComboBox
Dim txtF1() As TextBox
Dim txtF2() As TextBox
Dim ss As Integer
Private Sub Buttonl_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles
Button1.Click
Me.Close()
Form3.Show()
End Sub
Private Sub Form4 Load(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles
MyBase.Load
Label2.Text = NumberOfCut
Dim Nbox1 As Integer
Dim Nbox2 As Integer
Dim Nbox3 As Integer
Dim Nbox4 As Integer

Dim i As Integer
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Nbox1 =k

ReDim comB1(Nbox1)

Fori=0 To Nboxl
comB1(i) = New ComboBox()
comB1(i).Height = 22
comB1(i).Width = 50
comB1(i).Top=91 +1i * 30
comB1(i).Left = 100
comB1(i).Font = New Font(Font.Size, 12)
Me.Controls.Add(comB1(i))

Next

For addnext = 0 To Nbox1
For i =0 To UBound(Cut)

comB1(addnext).Items.Add(Cut(i))

Next

Next

Nbox2 =k

ReDim comB2(Nbox2)

Fori=0 To Nbox2
comB2(i) = New ComboBox()
comB2(i).Height = 22
comB2(i).Width = 50
comB2(i).Top=91 +i * 30
comB2(i).Left = 200
comB2(i).Font = New Font(Font.Size, 12)
Me.Controls.Add(comB2(i))

Next

For addnext = 0 To Nbox2
For i =0 To UBound(Cut)

comB2(addnext).Items.Add(Cut(i))

Next

Next

Nbox3 =k

ReDim txtF1(Nbox3)
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For i=0 To Nbox3
txtF1(1) = New TextBox()
txtF1(i).Height = 22
txtF1(i).Width = 50
txtF1(i).Top =91 +1i * 30
txtF1(i).Left = 300
txtF1(i).Font = New Font(Font.Size, 12)
Me.Controls.Add(txtF1(i))
Next
Nbox4 =k
ReDim txtF2(Nbox4)
Fori=0 To Nbox4
txtF2(i) = New TextBox()
txtF2(i).Height = 22
txtF2(i). Width = 50
txtF2(i).Top =91 +i * 30
txtF2(i).Left = 400
txtF2(i).Font = New Font(Font.Size, 12)
Me.Controls.Add(txtF2(1))
Next
PictureBox1.Size = New Size(400, positionYmax + 100 + (30 * f))
PictureBox1.Location = New Point(500, 100)
End Sub
Private Sub Button2_Click(ByVal sender As System.Object, ByVal € As System.EventArgs) Handles
Button2.Click
ReDim BluePrint(k)
On Error GoTo Err_Handler
For jcount As Integer = 0 To UBound(BluePrint)
BluePrint(jcount). FromType = comB1(jcount).Selectedltem
BluePrint(jcount). ToType = comB2(jcount).SelectedItem
BluePrint(jcount).Basic = txtF1(jcount). Text
BluePrint(jcount). Tolerance = txtF2(jcount). Text
Next

Me.Close()
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Form5.Show()
Exit Sub
Err_Handler:
MsgBox("Input Data", vbOKOnly, "Error")
End Sub
Private Sub Button4 Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles
Button4.Click

ReDim BluePrint(k)

For jcount As Integer = 0 To UBound(BluePrint)
BluePrint(jcount).FromType = comB1(jcount).Selectedltem
BluePrint(jcount). ToType = comB2(jcount).SelectedItem
BluePrint(jcount).Basic = txtF1(jcount). Text
BluePrint(jcount). Tolerance = txtF2(jcount). Text

Next

Dim g As Graphics

Dim Px1 As Integer

Dim Px2 As Integer

g = PictureBox1.CreateGraphics

g.Clear(Color.WhiteSmoke)

Dim p As New Pen(Color.Blue, 2.5)

p.EndCap = Drawing2D.LineCap.ArrowAnchor

p-StartCap = Drawing2D.LineCap.ArrowAnchor

For gcount As Integer = 0 To UBound(BluePrint)

Px1 = Asc(BluePrint(gcount). FromType) - 65
Px2 = Asc(BluePrint(gcount). ToType) - 65
g.DrawLine(p, positionX(Px1), positionYmax + 70 + (30 * gcount), positionX(Px2), positionYmax + 70
+ (30 * gcount))
Next
End Sub
Private Sub me_MouseMove(ByVal sender As Object, ByVal e As
System.Windows.Forms.MouscEventArgs) Handles Me.MouseMove
Dim g As Graphics
g = PictureBox1.CreateGraphics

Dim blackpen As New Drawing.Pen(Color.Black)
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Dim blackpenl As New Drawing.Pen(Color.Black)
blackpenl.DashStyle = Drawing2D.DashStyle.Dot
For ndx2 = 0 To UBound(NumbersX1)
g.DrawLine(blackpen, NumbersX1(ndx2), NumbersY 1(ndx2), NumbersX2(ndx2), NumbersY2(ndx2))
Next
For ndx4 = 0 To UBound(positionX)
g.DrawLine(blackpenl, positionX(ndx4), 70, positionX(ndx4), positionYmax + 100 + (30 * f))
Next
Dim pp As New Pen(Color.Blue, 1.5)
Dim drawFont As New Font("Arial", 10)
Dim drawBrush As New SolidBrush(Color.Black)
pp-DashStyle = Drawing2D.DashStyle.DashDot
g.DrawLine(pp, 35, 35, 365, 35)
For ndx4 = 0 To UBound(Cut)
g.DrawString(Cut(ndx4), drawFont, drawBrush, positionX(ndx4), positionYmax + 30)
Next
Dim redpen As New Drawing.Pen(Color.Red, 1.5)
redpen.DashStyle = Drawing2D.DashStyle.DashDot
Dim whitepen As New Drawing.Pen(Color.WhiteSmoke, 1.5)
whitepen.DashStyle = Drawing2D.DashStyle.Solid
Dim blackpen2 As New Drawing.Pen(Color.Black, 1.5)
blackpen2.DashStyle = Drawing2D.DashStyle.Dot
If Heount >= 0 Then
For jecount As Integer = 0 To UBound(Hole)
g.DrawLine(whitepen, Hole(jcount).XX1, Hole(jeount).YY 1, Hole(jcount).XX2, Hole(jcount).YY?2)
Next
For jcount As Integer = 0 To UBound(Hole)
g.DrawLine(redpen, Hole(jcount).XX1, Hole(jcount). YY1, Hole(jcount).XX2, Hole(jcount).YY2)
Next
For jeount As Integer = 0 To UBound(Hole)
g.DrawLine(blackpen2, Hole(jecount). XX1 - Hole(jcount).SHOLE, Hole(jcount). YY1,
Hole(jcount).XX2 - Hole(jcount). SHOLE, Hole(jcount).YY?2)
g.DrawLine(blackpen2, Hole(jcount).XX1 + Hole(jcount). SHOLE, Hole(jcount). YY1,

Hole(jcount).XX2 + Hole(jcount).SHOLE, Hole(jcount).YY?2)
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Next
End If
End Sub
End Class

Public Class Form5

Private Sub Form5_Load(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles
MyBase.Load
ListBox1.Items.Add("................. From")
For kcount As Integer = 0 To UBound(BluePrint)
ListBox1.Items.Add(BluePrint(kcount).FromType)
Next
ListBox1.Items.Add("................. TO1")
For kcount As Integer = 0 To UBound(BluePrint)
ListBox1.Items.Add(BluePrint(kcount). ToType)
Next
ListBox1.Items.Add("................. Basicl")
For kcount As Integer = 0 To UBound(BluePrint)
ListBox1.Items.Add(BluePrint(kcount).Basic)
Next
ListBox1.Items.Add("................. TOL1")
For kcount As Integer = 0 To UBound(BluePrint)
ListBox1.Items.Add(BluePrint(kcount). Tolerance)
Next
BasicArray(NumberOfCut)
End Sub
Private Sub Buttonl_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles
Button1.Click
On Error GoTo Err Handler
NumberOfOperation = TextBox1.Text
Me.Hide()
Form6.Show()
Exit Sub

Err_Handler:




173

MsgBox("Input Data", vbOKOnly, "Error')
End Sub
Private Sub Button2 Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles
Button2.Click
Me.Hide()
Form4.Show()
End Sub
Private Sub Button4 Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles
Button4.Click
Dimy, z As Integer
y = TextBox2.Text
z = TextBox3.Text
TextBox4.Text = GenBP(y, z)
End Sub
Private Sub TextBox1 KeyPress(ByVal sender As Object, ByVal e As
System.Windows.Forms.KeyPressEventArgs) Handles TextBox1.KeyPress
Select Case Asc(e.KeyChar)
Case 48 To 57
e.Handled = False
Case 8, 13, 46
e.Handled = False
Case Else
e.Handled = True
Mcssach(»x.Show("ﬁmnaﬂﬂ'lﬁ'uﬁéi’amm")
End Select
End Sub
Private Sub Button3_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles
Button3.Click
TextBox5.Text = TC(2).Machine
End Sub
End Class
Public Class Form6
Dim k As Integer = NumberOfOperation

Dim comB1() As ComboBox
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Dim comB2() As ComboBox
Dim comB3() As ComboBox
Dim comB4() As ComboBox
Dim txtF1() As TextBox
Dim txtF2() As TextBox
Dim txtF3() As TextBox
Dim txtF4() As TextBox
Dim txtF5() As TextBox
Dim txtF6() As TextBox
Dim txtF7() As TextBox
Dim txtF8() As TextBox
Dim txtF9() As TextBox
Dim txtF10() As TextBox
Dim txtF11() As TextBox
Dim txtF12() As TextBox
Dim txtF13() As TextBox
Dim labE1() As Label
Dim listl As ListBox
Dim list2 As ListBox
Dim list3 As ListBox
Dim list4 As ListBox
Dim ss As Integer
Dim countl() As Integer
Dim count2() As Integer
Dim basic2() As Integer
Dim FromS As String
Dim ToS As String
Dim finalP As String
Private Sub Form6_Load(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles
MyBase.Load
ReDim TC(NumberOfOperation)
Label21.Text = NumberOfOperation
Dim i As Integer

ReDim comB1(UBound(TC))
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Fori=1 To UBound(TC)
comB1(i) = New ComboBox()
comB1(i).Height = 24
comB1(i).Width = 100
comB1(i).Top =240 +i * 28
comB1(i).Left =225
comB1(i).Font = New Font(Font.Size, 10)
Me.Controls.Add(comB1(i))

Next

For addnext = 1 To UBound(TC)
Fori=0 To UBound(MC)

comB1(addnext).Items.Add(MC(i))
Next

Next

ReDim labE1(UBound(TC))

Fori=1 To UBound(TC)
labE1(i) = New Label()
labE1(i).Height = 24
labE1(i).Width = 32
labE1(i).Top =240 +i * 28
labE1(i).Left=10
labE1(i).Font = New Font(Font.Size, 10)
Me.Controls.Add(labE1(i))

Next

For addnext = 1 To UBound(TC)
labE1(addnext).Text = (addnext)

Next

ReDim txtF1(UBound(TC))

Fori=1 To UBound(TC)
txtF1(i) = New TextBox()
txtF1(i).Height = 24
txtF1(i).Width = 40
txtF1(i).Top =240 +i * 28

txtF1(1).Left = 40
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txtF1(i).Font = New Font(Font.Size, 10)
Me.Controls.Add(txtF1(i))

Next

ReDim txtF2(UBound(TC))

Fori= 1 To UBound(TC)
txtF2(i) = New TextBox()
txtF2(i).Height = 24
txtF2(i). Width = 45
txtF2(i).Top = 240 + i * 28
txtF2(i).Left = 420
txtF2(i).Font = New Font(Font.Size, 10)
Me.Controls.Add(txtF2(i))

Next

ReDim txtF3(UBound(TC))

For i =0 To UBound(TC)
txtF3(1) = New TextBox()
txtF3(i).Height = 24
txtF3(i). Width = 40
txtF3(i).Top = 240 +i * 28
txtF3(i).Left = 480
txtF3(i).Font = New Font(Font.Size, 10)
Me.Controls.Add(txtF3(i))

Next

ReDim comB2(UBound(TC))

Fori=1 To UBound(TC)
comB2(i) = New ComboBox()
comB2(i).Height = 24
comB2(i).Width = 40
comB2(i).Top =240 +1i * 28
comB2(i).Left =110
comB2(i).Font = New Font(Font.Size, 10)
Me.Controls.Add(comB2(i))

Next

For addnext = 1 To UBound(TC)
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comB2(addnext).Items.Add("-")
For i =0 To UBound(Cut)
comB2(addnext).Items.Add(Cut(i))

Next

Next

ReDim comB3(UBound(TC))

For i =0 To UBound(TC)
comB3(i) = New ComboBox()
comB3(i).Height = 24
comB3(i).Width = 40
comB3(i).Top =240 +i * 28

comB3(i).Left = 170

comB3(i).Font = New Font(Font.Size, 10)

Me.Controls.Add(comB3(i))
Next
comB3(0).Items.Add(Cut(LBound(Cut)))
comB3(0).Items.Add(Cut(UBound(Cut)))
For addnext = 1 To UBound(TC)
comB3(addnext).Items.Add("-")
For i =0 To UBound(Cut)
comB3(addnext).Items.Add(Cut(i))
Next
Next
ReDim txtF5(UBound(TC))
For i=1 To UBound(TC)
txtF5(1) = New TextBox()
txtF5(i).Height = 24
txtF5(i). Width = 60
txtF5(i). Top = 240 + i * 28
txtF5(i).Left = 540
txtF5(i).Font = New Font(Font.Size, 10)
Me.Controls.Add(txtF5(i))

Next
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ReDim txtF6(UBound(TC))

Fori=1 To UBound(TC)
txtF6(i) = New TextBox()
txtF6(i). Height = 24
txtF6(i). Width = 60
txtF6(i).Top = 240 +i * 28
txtF6(i).Left = 615
txtF6(i).Font = New Font(Font.Size, 10)
Me.Controls.Add(txtF6(i))

Next

ReDim txtF7(UBound(TC))

Fori=1 To UBound(TC)
txtF7(i) = New TextBox()
txtF7(i).Height = 24
txtF7(i). Width = 60
txtF7(1).Top = 240 +i * 28
txtF7(i).Left = 1095
txtF7(i).Font = New Font(Font.Size, 10)
Me.Controls.Add(txtF7(1))

Next

ReDim txtF8(UBound(TC))

Fori=1 To UBound(TC)
txtF8(1) = New TextBox()
txtF8(i).Height = 24
txtF8(i). Width = 90
txtF8(i).Top = 240 + i * 28
txtF8(i).Left = 1175
txtF8(i).Font = New Font(Font.Size, 10)
Me.Controls.Add(txtF8(i))

Next

ReDim comB4(UBound(TC))

Fori=1 To UBound(TC)
comB4(i) = New ComboBox()

comB4(i).Height = 24
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comB4(i).Width = 80
comB4(i).Top =240 +i * 28
comB4(i).Left = 330
comB4(i).Font = New Font(Font.Size, 10)
Me.Controls.Add(comB4(i))
Next
For addnext =1 To UBound(TC)
For i =0 To UBound(Direction)
comB4(addnext).Items.Add(Direction(i))
Next
Next
ReDim txtF10(UBound(BluePrint) + 1)
Fori= 1 To (UBound(BluePrint)) + 1
txtF10(i) = New TextBox()
txtF10(i).Height = 24
txtF10(i). Width = 60
txtF10(i).Top = (290 + (UBound(TC) * 28) + (i * 28))
txtF10(i).Left = 540
txtF10(i).Font = New Font(Font.Size, 10)
Me.Controls.Add(txtF10(i))
Next
ReDim txtF11(UBound(BluePrint) + 1)
Fori=1 To (UBound(BluePrint)) + 1
txtF11(1) = New TextBox()
txtF11(i).Height = 24
txtF11(i).Width = 60
txtF11(i).Top = (290 + (UBound(TC) * 28) + (i * 28))
txtF11(i).Left = 615
txtF11(i).Font = New Font(Font.Size, 10)
Me.Controls. Add(txtF11(1))
Next
ReDim txtF12(UBound(BluePrint) + 1)
Fori= 1 To (UBound(BluePrint)) + 1

txtF12(i) = New TextBox()
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txtF12(i).Height = 24
txtF12(i). Width = 60
txtF12(i).Top = (290 + (UBound(TC) * 28) + (i * 28))
txtF12(i).Left = 1095
txtF12(i).Font = New Font(Font.Size, 10)
Me.Controls.Add(txtF12(i))
Next
ReDim txtF13(UBound(BluePrint) + 1)
Fori= 1 To (UBound(BluePrint)) + 1
txtF13(1) = New TextBox()
txtF13(i).Height = 24
txtF13(i). Width = 90
txtF13(i). Top = (290 + (UBound(TC) * 28) + (i * 28))
txtF13(i).Left = 1175
txtF13(i).Font = New Font(Font.Size, 10)
Me.Controls.Add(txtF13(i))
Next
ReDim txtF9(UBound(BluePrint) + 1)
Fori=1 To (UBound(BluePrint)) + 1
txtF9(i) = New TextBox()
txtF9(i).Height = 24
txtF9(i). Width = 185
txtF9(i).Top = (290 + (UBound(TC) * 28) + (i * 28))
txtF9(i).Left = 330
txtF9(i).Font = New Font(Font.Size, 10)
Me.Controls.Add(txtF9(i))
Next
PictureBox1.Size = New Size(400, (290 + (UBound(TC) * 28) + (UBound(BluePrint) * 28)))
PictureBox1.Location = New Point(680, 60)
Labell7.Location = New Point(620, (290 + (UBound(TC) * 28)))
Labell8.Location = New Point(1105, (290 + (UBound(TC) * 28)))
Label7.Location = New Point(545, (290 + (UBound(TC) * 28)))
Label2.Location = New Point(568, (270 + (UBound(TC) * 28)))

Labell6.Location = New Point(1133, (270 + (UBound(TC) * 28)))
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Label20.Location = New Point(1195, (290 + (UBound(TC) * 28)))
countPh =0
End Sub
Private Sub Buttonl_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles
Button1.Click
Me.Close()
Form5.Show()
End Sub
Private Sub Button2_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles
Button2.Click
Dim g As Graphics
g = PictureBox1.CreateGraphics
g.Clear(Color.WhiteSmoke)
TC(0).Machine = MC(5)
For jcount As Integer = 1 To UBound(TC)
TC(jeount).Machine = comB 1(jcount).SelectedItem
Next
ReDim count]1(UBound(TC))
For mcount As Integer = 0 To UBound(TC)
Dim a As Integer = -1
For kcount As Integer = 0 To mcount
If TC(mcount). ToType = TC(kcount).ToType Then
a=a+tl
countl(mcount) = a
End If
Next
Next
For xcount As Integer = 0 To UBound(TC)
ListBox2.Items.Add(count1(xcount))
Next
For kcount As Integer = 0 To UBound(txtF3)
If TC(kcount). ToType = "-" Then
TC(kcount).Facecut = "-"

txtF3(kcount).Text = "-"
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Else
txtF3(kcount).Text = (TC(kcount). ToType & countl(kcount))
TC(kcount).Facecut = (TC(kcount). ToType & countl(kcount))
ListBox2.Items.Add(TC(kcount).Facecut)
End If
Next
ReDim count2(UBound(TC))
For mcount As Integer = 0 To UBound(TC)
Dim h As Integer = -1
For kcount As Integer = 0 To mcount
If TC(mcount).FromType = TC(kcount).ToType Then
h=h+1
count2(mcount) = h
End If
Next

Next

For kcount As Integer = 0 To UBound(TC)
If TC(kcount).FromType = "-" Then
TC(kcount).ReferenceCut = "-"
Else
TC(kcount).ReferenceCut = (TC(kcount).FromType & count2(kcount))
ListBox2.Items.Add(TC(kcount).ReferenceCut)
End If
Next
ReDim basicnew(UBound(TC))
For jcount As Integer = 1 To UBound(TC)
If TC(jcount).FromType = "-" Or TC(jcount). ToType = "-" Then
basicnew(jcount) = 0

Else

basicnew(jcount) = Math.Abs(GenBP(Asc(TC(jcount).FromType) - 64, Asc(TC(jcount).ToType) -

64))
End If

Next
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ReDim it(UBound(TC))
For jcount As Integer = 1 To UBound(TC)
If txtF2(jcount). Text = "" Then
If TC(jcount).Machine = "-" Then
TC(jcount).Tolerance = 0
txtF6(jcount). Text = TC(jcount). Tolerance. ToString("##0")
Elself TC(jcount).Machine = "Lapping M/C" Then 'IT2

it(jcount) =2

TC(jcount).Tolerance = ((0.45 * (basicnew(jcount) ~ (1 /3))) + (0.001 * basicnew(jcount))) * (10 ~

((it(count) - 16) / 5)) / 2
txtF6(jcount). Text = TC(jcount). Tolerance. ToString("##0.0000")
Elself TC(jcount).Machine = "Superfinishing M/C" Then 'IT4

it(jcount) = 4

TC(jcount).Tolerance = ((0.45 * (basicnew(jcount) ~ (1 /3))) + (0.001 * basicnew(jcount))) * (10 »

((it(jcount) - 16) / 5)) / 2
txtF6(jcount). Text = TC(jcount). Tolerance. ToString("##0.0000")
Elself TC(jcount).Machine = "Diamond turning M/C" Then 'IT4

it(jcount) = 4

TC(jcount).Tolerance = ((0.45 * (basicnew(jcount) A (1 /3))) + (0.001 * basicnew(jcount))) * (10 ~

((it(count) - 16) / 5)) / 2
txtF6(jcount). Text = TC(jcount).Tolerance. ToString("##0.0000")
Elself TC(jcount).Machine = "Grinding M/C" Then 'IT5

it(jcount) = 5

TC(jcount).Tolerance = ((0.45 * (basicnew(jcount) ~ (1 /3))) + (0.001 * basicnew(jcount))) * (10 ~

((it(jcount) - 16) / 5)) / 2
txtF6(jcount). Text = TC(jcount). Tolerance. ToString("##0.0000")
Elself TC(jcount).Machine = "Turning M/C" Then 'IT9

it(jcount) =9

TC(jcount).Tolerance = ((0.45 * (basicnew(jcount) ~ (1 /3))) + (0.001 * basicnew(jcount))) * (10 ~

((it(jcount) - 16) / 5)) / 2
txtF6(jcount). Text = TC(jcount).Tolerance. ToString("##0.0000")
Elself TC(jcount).Machine = "Milling M/C" Then 'IT9

it(jcount) =9
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TC(jcount).Tolerance = ((0.45 * (basicnew(jcount) ~ (1 /3))) + (0.001 * basicnew(jcount))) * (10 ~
((itGcount) - 16) / 5)) / 2
txtF6(jcount). Text = TC(jcount). Tolerance. ToString("##0.0000")
Elself TC(jcount).Machine = "Shaping M/C" Then 'IT10
it(jcount) = 10
TC(jcount).Tolerance = ((0.45 * (basicnew(jcount) ~ (1 /3))) + (0.001 * basicnew(jcount))) * (10 »
((itGcount) - 16) / 5)) / 2
txtF6(jcount). Text = TC(jcount). Tolerance. ToString("##0.0000")
Elself TC(jcount).Machine = "Drilling M/C" Then 'IT11
it(jcount) = 11
TC(jcount).Tolerance = ((0.45 * (basicnew(jcount) ~ (1 /3))) + (0.001 * basicnew(jcount))) * (10 ~
((itGcount) - 16) / 5)) / 2
txtF6(jcount). Text = TC(jcount). Tolerance. ToString("##0.0000")
End If
Else
TC(jcount). Tolerance = txtF2(jcount). Text
txtF6(jcount). Text = TC(jcount). Tolerance
End If
Next
ReDim Path(UBound(TC))
ReDim ReversePath(UBound(TC))
ReDim StockRemovalTolerance(UBound(TC))
ReDim StockRemovalBasic(UBound(TC))
Dim pathnew(1) As String
Dim c(1) As String
Dim k As Integer
Dim f As String
Dim num As Integer
Dim bl As String
For gcount As Integer = 1 To UBound(TC)
If countl(gcount) = 0 Then
StockRemovalTolerance(gcount) = "Solid Cut"
StockRemovalBasic(gcount) = 0

Path(gcount) = "Solid Cut"
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Else
k = gcount
¢(0) = TC(k).Facecut
num = TC(k).Facecut.Substring(1, 1) - 1
¢(1) = TC(k).Facecut.Substring(0, 1) & num
Fori=0To 1
bl =c(i)
pathnew(i) = (CrePath(b1))
Next
Dim a As String
Dim d() As String
Fori As Integer=0 To 1
a = pathnew(i)
d = (partONE(a))
f= String.Join(" ", d)
ListBox2.Items.Add(c)
ReversePath(i) = f
Next
FromS = ReversePath(0)
ToS = ReversePath(1)
Dim strArrayF() As String
Dim strArrayT() As String
Dim strArrayR() As String
strArrayF = Split(FromsS, " ")
strArrayT = Split(ToS, " ")
Dim ii As Integer
Dim kk As Integer
ii = UBound(strArrayF)
kk=1
Do Until kk =0
For j = UBound(strArrayT) To LBound(strArrayT) Step -1
If strArrayF(ii) = strArrayT(j) Then
finalP =""

For kcount As Integer = ii + 1 To UBound(strArrayF)
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finalP = finalP & " " & strArrayF(kcount)
Next
For jeount As Integer = ii + 1 To UBound(strArrayT)
finalP = finalP & " " & strArrayT(jcount)
Next
kk=0
End If
Next
in=ii-1
Loop
finalP = finalP.TrimStart()
Path(gcount) = finalP
Dim memoryTol As Single
memoryTol =0
strArrayR = Split(finalP, " ")
For i = LBound(strArrayR) To UBound(strArrayR)
For j =0 To UBound(TC)
If strArrayR(i) = TC(j).Facecut Then
memoryTol = memoryTol + TC(j). Tolerance
End If
Next
Next
StockRemovalTolerance(gcount) = memoryTol. ToString("##0.0000")
StockRemovalBasic(gecount) = (StockRemovalTolerance(gcount) * 2). ToString("##0.000")
End If

Next

For kcount As Integer = 1 To UBound(Path)
ListBox3.Items.Add(Path(kcount))
Next

For jcount As Integer = 1 To UBound(TC)
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txtF7(jcount). Text = StockRemovalBasic(jcount)
Next
For kcount As Integer = 1 To UBound(TC)
txtF8(kcount).Text = StockRemovalTolerance(kcount)
Next
ReDim DirectionCut(UBound(TC))
For kcount As Integer = 1 To UBound(TC)
If comB4(kcount).SelectedItem = "-" Then
DirectionCut(kcount) = 1
Elself comB4(kcount).SelectedItem = "Shoulder" Then
DirectionCut(kcount) = 1
Elself comB4(kcount).SelectedItem = "Groove" Then
DirectionCut(kcount) = -1
End If
Next
countPh =1
Dim ci(1) As String
Dim Bak() As Single
ReDim Bak(UBound(TC))
Dim bas() As Single
ReDim bas(UBound(TC))
For i As Integer = UBound(TC) To 1 Step -1
ci(0) = TC(i).FromType
ci(1) = TC(i).ToType
For j As Integer =0 To 1
For mcount = (i + 1) To UBound(TC)
If ¢i(j) = TC(mcount).ToType Then
Bak(i) = Bak(i) + ((StockRemovalBasic(mcount)) * (DirectionCut(mcount)))
End If
Next
Next

Next

For kcount As Integer = 1 To UBound(TC)
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ListBox4.Items.Add(Bak(kcount))
Next
For kcount As Integer = 1 To UBound(TC)
bas(kcount) = basicnew(kcount) + Bak(kcount)
txtF5(kcount). Text = bas(kcount). ToString("##0.000")
Next
End Sub
Private Sub Button4 Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles
Button4.Click
Dim K As Integer
Dim num1() As Integer
Dim num2() As Integer
Dim FromS As String
Dim ToS As String
Dim finalP1 As String
Dim kk As Integer
Dim xx As Integer
K = NumberOfCut - 2
ReDim num1(K)
ReDim num2(K)
Fori As Integer =0 To K
kk = UBound(TC)
Do Until kk = -1
If BluePrint(i). FromType = TC(kk).ToType Then
numl() = kk

BluePrint(i).Facecut = TC(num1(i)).Facecut

kk=-1
Else
kk=kk -1
End If
Loop

xx = UBound(TC)

Do Until xx = -1
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If BluePrint(i). ToType = TC(xx).ToType Then
num2(i) = xx

BluePrint(i).ReferenceCut = TC(num2(i)).Facecut

xx =-1
Else
XX =xx-1
End If
Loop

Next
Dim N As Integer
N = NumberOfCut - 2
ReDim PathResult(N)
ReDim ReversePathResult(N)
ReDim ResultTolerance(N)
Dim pathnew(1) As String
Dim c(1) As String
Dim k1 As Integer
Dim f As String
Dim bl As String
For gcount As Integer =0 To N
k1 = gcount
¢(0) = BluePrint(k1).Facecut
¢(1) = BluePrint(k1).ReferenceCut
Fori=0To 1
bl =c(i)
pathnew(i) = (CrePath(b1))
Next
Dim a As String
Dim d() As String
For i As Integer =0 To 1
a = pathnew(i)
d = (partONE(a))
f= String.Join(" ", d)

ReversePathResult(i) = f
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Next
FromS = ReversePathResult(0)
ToS = ReversePathResult(1)
Dim strArrayF() As String
Dim strArrayT() As String
Dim strArrayR() As String
strArrayF = Split(FromS, " ")
strArrayT = Split(ToS, " ")
Dim ii As Integer
Dim kk1 As Integer
ii = UBound(strArrayF)
kkl1=1
Do Until kk1 =0
For j = UBound(strArrayT) To LBound(strArrayT) Step -1
If strArrayF(ii) = strArrayT(j) Then
finalP =""
For kcount As Integer = ii + 1 To UBound(strArrayF)
finalP = finalP & " " & strArrayF(kcount)
Next
For jecount As Integer = ii + 1 To UBound(strArrayT)
finalP = finalP & " " & strArrayT(jcount)
Next
kk1 =0
End If
Next
ii=ii-1
Loop
finalP1 = finalP.TrimStart()
PathResult(gcount) = finalP1
Dim memoryTol As Single
memoryTol =0
strArrayR = Split(finalP1, " ")
For i = LBound(strArrayR) To UBound(strArrayR)

For j =0 To UBound(TC)
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If strArrayR(i) = TC(j).Facecut Then
memoryTol = memoryTol + TC(j).Tolerance
End If
Next
Next
ResultTolerance(gcount) = memoryTol. ToString("##0.0000")
Next
For kcount As Integer = 0 To UBound(BluePrint)
If ResultTolerance(kcount) - 0.001 < BluePrint(kcount).Tolerance Then
txtF13(kcount + 1).ForeColor = Color.Black
Else
txtF13(kcount + 1).ForeColor = Color.Red
End If
txtF10(kcount + 1).Text = BluePrint(kcount).Basic
txtF11(kcount + 1).Text = BluePrint(kcount).Tolerance
txtF12(kcount + 1).Text = BluePrint(kcount).Basic
txtF13(kcount + 1).Text = ResultTolerance(kcount)
Next
For ncount As Integer =1 To N + 1
txtF9(ncount).Text = PathResult(ncount - 1)
Next

End Sub

Private Sub me_mousemove(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles
Me.MouseMove
Dim g As Graphics
g = PictureBox 1.CreateGraphics
Dim blackpen As New Drawing.Pen(Color.Black)
Dim blackpenl As New Drawing.Pen(Color.Black)
blackpenl.DashStyle = Drawing2D.DashStyle.Dot
For ndx2 = 0 To UBound(NumbersX1)

g.DrawLine(blackpen, NumbersX1(ndx2), NumbersY 1(ndx2), NumbersX2(ndx2), NumbersY2(ndx2))
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Next

For ndx4 = 0 To UBound(positionX)

g.DrawLine(blackpen1, positionX(ndx4), 35, positionX(ndx4), (280 + (UBound(TC) * 28)) +

(UBound(BluePrint) * 28))
Next
Dim pp As New Pen(Color.Blue, 1.5)
Dim drawFont As New Font("Arial", 10)
Dim drawBrush As New SolidBrush(Color.Black)
pp.DashStyle = Drawing2D.DashStyle.DashDot
g.DrawLine(pp, 35, 35, 365, 35)
For ndx4 = 0 To UBound(Cut)

g.DrawString(Cut(ndx4), drawFont, drawBrush, positionX(ndx4), 185)

Next
Dim redpen As New Drawing.Pen(Color.Red, 1.5)
redpen.DashStyle = Drawing2D.DashStyle.DashDot
Dim whitepen As New Drawing.Pen(Color.WhiteSmoke, 1.5)
whitepen.DashStyle = Drawing2D.DashStyle.Solid
Dim blackpen2 As New Drawing.Pen(Color.Black, 1.5)
blackpen2.DashStyle = Drawing2D.DashStyle.Dot
If Hcount >= 0 Then

For jcount As Integer = 0 To UBound(Hole)

g.DrawLine(whitepen, Hole(jcount). XX 1, Hole(jcount).Y'Y 1, Hole(jcount). X X2, Hole(jcount).YY2)

Next

For jecount As Integer = 0 To UBound(Hole)

g.DrawLine(redpen, Hole(jcount).XX1, Hole(jcount).YY 1, Hole(jecount).XX2, Hole(jcount).YY2)

Next
For jeount As Integer = 0 To UBound(Hole)
g.DrawLine(blackpen2, Hole(jecount). XX1 - Hole(jcount).SHOLE, Hole(jecount). YY1,
Hole(jcount).XX2 - Hole(jecount). SHOLE, Hole(jcount).Y'Y2)
g.DrawLine(blackpen2, Hole(jecount). XX1 + Hole(jecount). SHOLE, Hole(jcount).YY1,
Hole(jcount).XX2 + Hole(jcount).SHOLE, Hole(jcount).YY2)
Next

End If
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Dim Px1 As Integer
Dim Px2 As Integer
Dim p As New Pen(Color.Blue, 2.5)
p-EndCap = Drawing2D.LineCap.ArrowAnchor
p-StartCap = Drawing2D.LineCap.ArrowAnchor
For gcount As Integer = 0 To UBound(BluePrint)
Px1 = Asc(BluePrint(gcount).FromType) - 65
Px2 = Asc(BluePrint(gcount). ToType) - 65
g.DrawLine(p, positionX(Px1), 263 + (UBound(TC) * 28) + (28 * gcount), positionX(Px2), 263 +
(UBound(TC) * 28) + (28 * gcount))
Next
Dim Pxh1 As Integer
Dim Pxh2 As Integer
Dim ph As New Pen(Color.Red, 2.5)
ph.EndCap = Drawing2D.LineCap.ArrowAnchor
ph.StartCap = Drawing2D.LineCap.NoAnchor
Dim drawFontl As New Font("Arial", 8)
If countPh = 1 Then
For gcount As Integer = 1 To UBound(TC)
Pxhl = Asc(TC(gcount).FromType) - 65
Pxh2 = Asc(TC(gcount). ToType) - 65
g.DrawLine(ph, positionX(Pxh1), 183 + (28 * gcount), positionX(Pxh2), 183 + (28 * gcount))
If positionX(Pxh1) > positionX(Pxh2) Then
g.DrawString(gcount, drawFont1, drawBrush, positionX(Pxh1) - (((positionX(Pxh1) -
positionX(Pxh2)) / 2)), 170 + (28 * gcount))
Else
g.DrawString(gcount, drawFont1, drawBrush, positionX(Pxh2) - (((positionX(Pxh2) -
positionX(Pxh1)) / 2)), 170 + (28 * gcount))
End If
Next
End If
End Sub

End Class
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Abstract
A folerance chart is a graphical representation of a machining sequence for producing a
machined part. The technique has used for more than half a century in aircraft and car manufacturing
industries for_process planning prior fo machining an intricate part. However, due to its error
proneness and time consumption in charting, many attempts have been made on computenzed
tolerance charting. This paper describes another attempt basing the charting calculations on the
rooted-tree graph concept. Although, at present, the program is under the developing stage, it is able

to produce all the tolerance stacks and verify the practical feasibility of a machining sequence.
Keywords: tolerance charts, tolerance analysis, folerance stacks, rooted-tree graph
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