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MONGKOL PRANGSIRISAKUL : IMPROVEMENT OF THE HARD
DISK BALANCING PROCESS FOR 2.5” SERVER HARD DISK. THESIS
ADVISOR : ASSOC. PROF. FLT. LT. KONTORN CHAMNIPRASART,

Ph.D., 104 PP.

HARD DISK DRIVE/SPINDLE MOTOR/DISK/BALANCING

The current 2.5-inch server hard disk have the requirement to use increases
continuously. The one specifications that importance for support the life time as over
2 million hour and data storage stability is hard disk balancing. Therefor hard disk
drive balancing process is very importance and must be control spec to meet the
requirement within manufacturing assembly process. The unbalance value direct
effect to centrifugal force when the spindle motor spin high RPM. And moreover
10,000 RPM in actual drive operation. The hard disk balancing process so difficult for
controlling if static will balance spec tighten lower 10 mg.cm. That effect for testing
time & balance correction increase by require more 2" time and 3™ time.

The purpose of this research is studied to analysis, improvement and also
control the hard disk drive balancing process to reduce the unbalance failure as first
operation process before improve yield 72.5% to be above 95% after improve by
using method as first reduce the spec pre balance adjust disk balancing from 5 mg.cm
to 2 mg.cm and second improved sequence the top clamp screw fastening by use 2
step mode fasten screw start from 1% torque 50% with slow start function then apply

2" final torque. Moreover this research to supporting the productivity improvement of



18.96% for HGST (Thailand )Ltd. Finally, The project will get the knowledge how to

analysis and control manufacturing process of the hard disk balancing.
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A v d A 1 I a o
m A9 WIAOULIAUF Uridelu nlansy

9
9 ] I a [
W flo u2ananua (Total Weight) Jrivideilun Tansuy

(3.2)

(3.3)

(3.4)

(3.5)

(3.6)
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A 1 P J .. = 1 I
e A9 AINNVUIUVUIINTUINAN (eccentricity) rielumag

n = rotational speed or rpm

asalntiany liauaalumsvyuananhwilsyunuansadou ldamauns uuunamed
(BALANCING OF ROTATING MASSES, 2015) laawaun1s (3.7) 14 (3.18) tioW 91541015
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Y

A
511 3.6 MIAUAAUALAAATILAY 1 WY
o 4
mriua
Ui, = U, cos 0, : x factor of U
3.7
Uly = U1 Sin 91 % factor of U1
(3.8)
Tag
2 2
U, =, U2 +U,, (3.9)
U
0, =tan™ (3.10)
le

{ 1 A o 1
51J17| 3.7 MIAUQAUAUATNVIUIU 2 LINU

G

o Y
Mriuale
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U,, = U, cos 0, : x factor of U, (3.11)
Uzy = Uz sin B, :y factor of U, (3.12)
Tag
Us = \/(le +U2x)2 + (Uly +U2y)2 (3-13)
U, +U
0, = tan‘lM (3.14)
(le +U2x)
3101 3.8 MmIauAQURLATATILIY 3 uAY
vuald
U,, =U;C086;,: x factor of U, (3.15)
Us,, =U,siné,: y factor of U, (3.16)
Tag
U, = /Uy +Uy, +Uy ) + Uy, +U,, +U, )’ (3.17)
U, +U, +U
0, = tan’l( 1y *Us +Uy) (3.18)
(le +U2>< +U3x)

2) Mlila Suu1@md ( Couple Unbalance )
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TiRaanue mga"lﬁ’ Tuszunum 83(American Hofmann Corporation, 2000)
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(180 degrees apart) d
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Rotational center line
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C,=mxrxd (3.19)
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21

Ui

b | h
i

82

Ua

4 oo d
77 3.1 93118 Aavnauauaunsh 3.21

2 h
Uc= \/(Uu —Uz)? + (Uly - UZy) & (3.21)
_ —1 (U1y=U3y)
6. = tan T (3.22)
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CENTRAL PRINCIPAL 2222 AXIS
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F=Ux Q2T —)2
= mT—

60
unuag la

5400\
F=(10%x10"%)kg x (20 X 1073)m X (an)

F = (200 X 10~)kg.m.x (565.49)2
F=(0.2%10"%kg.m.x 319779

F =0.0640 N.m

RTEVICEY
1o 1 N JAUMNY 102 A3
a2 1dauaniin 0.0640 x 102 = 6.523 n5u

a o a ¢ a d
33 IsmaimldiRaanuangalumsvyuvesaiaaan

(American Hofmann Corporation, 2000)
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Shaft Balancing Rotating Mass Balancing Weight Add Weight Remove
> By precisely aligning the platters on the » Adding a balance ring with a cut-out located at the
hard disk drive to reduce the amount of angle of the mass unbalance onto the disk drive.

unbalance in the drive.

» Addition of material opposite the detected

unbalance.

(i.e.a screw, a plug, a self adhesive weight, etc. )

~ a asy o Y Aa S a 14
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- APANFOULIAIUS (Static Unbalance) lasvzivuaaila’life < 10 mg.cm

Y
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1. Unbalance reduction ratio (URR)

URR = &% (3.24)

1
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130 URR = 1— (3.25)
1
Tay
U, = Amount of initial unbalance

U, = Amount of unbalance left after one correction

2. Determining counterweight placement on a disk drive platter

— Ry

n

a @ y @ < 1 ¥ o
517 3.23 o3 venanmsiiugiulumsdsuaugamsnyudadianiaimmin

R
m, = % (3.26)

Tag
m, = Unbalance at disc radius
m, = Unbalance at hub radius
R, = Actual measuring radius

R, = Correction radius on hub

3. Vector Solution for Unbalance Correction

(BALANCING OF ROTATING MASSES, 2015)
¥

E 3

Mr

F 3

guIs Jp

L J
¥

Mr cos @
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51 3.24 95110 nAwes dwiulamihmiinnaugamsnyuve AR
Mr = (T, M;r; cos 0)? + (X, M;7; sin 6)2 (3.27)

1 -2, Mr;sing

6 = tan™
-Y*, M;r;cos6

(3.28)

Unbalance due to trial weight W.

1 J A J ' 1 o <]
4, ﬂ'lﬁﬂ')\?ﬁll@]aﬂ'ﬁﬁialuﬂlﬂﬂﬁ?ﬁﬂﬂﬁﬂﬂﬁaﬂlﬁﬂﬁaﬂ'J\?ﬁllﬂaﬂ']uﬁu 11ua

1 Weight

cwi1

o <
IUIU 1 1UA

o Y
mMrualy
A A ' = d 2 ' <
- IM f® Imbalance HIDAMITIANAANIANNIAFUINANMIHYULNUIBTY mg.cm
! so’ v
- 12a91ANQANUINUN 10.6 mg
- S2ozWNINgARUINaNIATIA ALY 9.1 mm %30 0.91 cm
- naumsh 3.2 9214 CW e Counter Weight Imbalance Correction 438029819 AN
Armeasstummadeaugalumsvyuvessiaaan

MU 10.6 mg x 0.91 cm=9.65 mg.cm
wnsanluuunu X oz ldaums

IM X cos@ — CW (3.29)



wasanluiuaunu Y ﬂzulﬁlﬁllﬂ'li

IM X sin 6

o J a d 1w
mvualnanlannuavgalumsvyuvesarsadamiminy 10 mg-cm

ﬁ]z"l?fﬂ:mJﬁuW”u‘ﬁ@mnﬂma%ﬂ';mauﬂaiuumuﬂu X-Y uaums (3.19)

V(UM x cos @ — CW]2 + [IM x sin 6]2) = 10

130
IM? —2IM X CW cos6 + CW? —100 =0

[

v . . S
TasansoudaumsIaely Quadratic Equations lagal

Mvuald
a=1
b=2 X(rxW)Xcos@
c=(rxW)?—[Spec.]?
-b+Vb%-4ac
My = = ——

1 J a J J H o o <
5. ﬂ'lﬁﬂ')\iﬁﬂ@ﬁﬂ']iﬁialuﬂlﬂ\‘]ﬂ?iﬂﬂﬁﬂﬂiaﬂl%ﬂ')ﬁE]'J\‘]u'ﬁ/iuﬂ%']u?u 2 1A

2 Weights

deg

{ Aa J a J 1 o <
511 3.26 03 UBMIANANYAMTHYUVBITIARANNT A 1FNIAD WANGATIUIU 2 15iA

33

(3.30)

(3.31)

(3.32)

(3.33)

(3.34)

(3.35)

(3.36)
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lunsalagldmenrsauaauiaiionu ligugaulaliniunnii 10 mg-cm

WNTAFUMIANULUUINU X-Y %3‘19%}

V([IM cos(8) — CW — CW cos(60)]2 + [IM sin(8) — CW sin(60)]2) = 10
(3.37)

" IM? — IM[3CW cos(8) + V3CW sin(8)] + [3CW?2 — 100] = 0 (3.38)
a=1 (3.39)

b =3(R xW) xcos(8) +/3 x (R x W) x sin(0) (3.40)

b =3(R xW) x cos(8) + V3 x (R x W) x sin() (3.41)
c=3x(RXW)?—[Spec.]? (3.42)

IMmax = @ (3.43)

a ¢
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& Fastaning screw fop clamp
Low torque range SmHm fo 15mMm

Final Balance
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»  Spac setiing 50% of final HOD balance

Pass

Top Clamp Final Torque Final HOD Balance Weight Install & Re

Test HDD Balance

Wext through
& Fastaning screw fop clamp ASM Process
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2) Couple balance = 50 mg.cm? 3 %) Couple balance = 50 mg.cm?
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Pre Balance Performance 1st Pass Operation of HDD 2.5" Sever 1 Disk Model

Max =96.84%

Min  =75.48%
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Pre Balance Performance 1st Pass Operation of HDD 2.5" Sever 3 Disk Model

Max =100 %
Min =96.8%
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(Product spec no change )

Input

» Dynamic Disk Balance Test

Fail
> Measulrement x2 Type of HDD Balance Final HDD Balance
1) Static Balance Spec 10 mg.cm.
2) Couple Balance Spec 50 mg.cm.?
(Product spec no change )
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Final Balance Performance 1st Pass Operation of HDD 2.5" Sever 1 Disk Model

Max =99.46%
g Pass{0000) —g—Static fail 1 CW[D135)  ——g—Static fail 2 CW(0136) Min =94.53%

1op o STEIC Fail Rework{0137) —e—Couple fail rework(0138) —e—Spin up fail(0130) Mean =97.75% .
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Pre Balance 1 Disk vs Final Balance 1 Disk Before Improve
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Variable
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Final Balance Performance 1st Pass Operation of HDD 2.5" Sever 2 Disk Model

Max =98.56%
Min =86.95%
Mean =54.08%

g Pass{0D000) g SaIC fail 2 CW[0136) e Static fail 1 CW(0135)
e Static Fail Rework(D137) === Couple fail rework[0138) =e= Spin up fail{0130)

BB.56

8695

~10

A bt i

M~ e~ 0~ T~ =0 WO T WS WM o W0 T W00 N M
(== I e s B s B B B B B B = = = R = R R e e B B B B B B = = = T T e B B I B ) o o ™
§3FTIFTTIITIIISTIISIITIIIIIISTISTSSESESSER
SEHSSEcocococooEoocEbooEbboEBoSoOOoOoOOOOESECE8E80080800888888

Pre Balance 2 Disk vs Final Balance 2 Disk Before Improve
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Final Balance Performance 1st Pass Operation of HDD 2.5" Sever 3 Disk Model
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Pre Balance 3 Disk vs Final Balance 3 Disk Before Improve
Weibull
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% Failure rate | Fail / Inut)
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——] Pre Balance 3 Disk
= — - Final Balance 3 Disk

Mean StDev N
2,943 1.269 200
9.671 6.124 200

Density
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Pre Balance vs Test Balance Performance by Quantity of Disk
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Sample Pass Disk Balance Re-Measure Balance Shift

(N) (mg*em) (mg*em) (mg*cm)
1 0.9 0.8 -0.1
2 2.9 2.9 0.0
3 1.5 1.5 0.0
4 0.6 0.7 0.1
5 22 22 0.0
6 2.8 29 0.1
7 3.0 2.9 -0.1
8 1.3 1.2 0.1
9 1.9 1.9 0.0
10 2.9 2.9 0.0
Max 0.1
Min -0.1
Range 0.2
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Sample Pass Disk Balance Re-Measure Balance Shift
(N) ( mg*cm) (mg*cm) (mg*cm)
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4 0.6 0.7 0.1
5 22 22 0.0
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Sample Pass Disk Balance Re-Measure Balance Shift
N) ( mg*cm) (mg*cm) (mg*cm)
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2 29 5.1 22
3 15 52 3.7
4 0.6 1.8 12
5 22 7.7 55
6 2.8 9.4 6.6
7 3.0 42 12
8 13 2.8 15
9 1.9 48 2.9
10 2.9 42 13
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Min 1.2
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Hitting Count : 3 Unbalance Spec: 5 Resut Status: 1 ( Balance success)
Sampling Number : 30 First Unbalance :  39.357859 Final Unbalance :  0.855084
Trigger Delay: 71 First Phase - 7865 Final Phase : 257.75
STRENGTH UB(MEAS) PHASE(MEAS) -~ UB(DISTANCE)  UB(P-F) CONTROL
117 16.737949 68.01 23110781 39560793 0
2 6 7110760 46.94 10.428945 17.194399 0
3 (5 0.855084 25775 7.772424 7086628 0
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Disk Balanced 5 mg.cm spec vs Test Balanced HDD 3D Model
2.94 9.67
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Tngger Delay - 71 First Phase : 18655 Final Phase : 33699
~ STRENGTH ~ UB(MEAS) _ PHASE(MEAS)  UB(DISTANCE)  UB(P-P) CONTROL
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Disk Balance 3 mgcm vs Test Balance HDD 3D Model
Weibul

2.07 6.63
Variable
B9 Disk Balance 3D
B Test Balance 3D
Mean StDev N
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Disk Balance 2mgcm vs Test Balance HDD 3D Model
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Driver Bit Body Diameter (A1) Tip Diameter (B1) Teeth (C1)

Type (mm) (mm) (mm)

T6 IP WIHA GERAMANY 1.2581 1.6868 0.3494
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Screw Body Diameter (A2) Tip Diameter (B2) Teeth (C2)
Type (mm) (mm) (mm)
Top Clamp Screw 1.3778 1.7696 0.4283

M135199 5.9 ueraansfseuiioy Clearance szneateluaaglwihiunhwesang

notlunauil
Clearance Body Diameter (A2-A1) | Tip Diameter (B2-B1) Teeth (C2-C1)
Between (mm) (mm) (mm)
Screw — Driver Bit 0.1197 0.0828 0.0789

Total Clearance = 0.1197+0.0828+0.0789 = 0.2814 mm.
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The concentric ring
Can’t drop down
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Tuangnetunani
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A ' Aq ¥ Y o o
31J1/l 5.9 U@ANA1 Tolerance sllf]\‘]'NLWi'J‘Ll'ﬂcl‘]fﬁﬂllllslﬂﬂll!Lﬂu&l’]ﬁmﬂﬂﬂ’ﬂ

PREFERRED HOLE BASIS CLEARANCE FITS (ANSI B4.2)
mm
LOOSE FREE CLOSE SLIDING LOCATIONAL
RUNNING RUNNING RUNNING CLEARANCE
BASIC HOLE SHAFT HOLE SHAFT HOLE SHAFT HOLE SHAFT HOLE SHAFT
DIFF DIFF DIFF DIFF DIFF
SIZE H11 el H9 d9 H8 7 H7 g6 H7  h6
S7 MAX | 7090 6920 0260 | 7.036 6960 0.112 | 7.022 6987 0050 | 7015 6995 0029 | 7.015 7.000 0.024
MIN | 7.000 6.830 0080 | 7.000 6924 0.040 | 7.000 6972 0013 | 7000 6986 0005 | 7.000 6991 0.000
F& MAX | 8090 7920 0260 | 8036 7960 0112 | 8022 7987 0050 |[8015 7995 0029 | 8015 8000 0024
MIN | 8000 7.830 0080 | 8000 7.924 0.040 | 8000 7972 0013 |[|8000 7.986 0005 | 8.000 7.991 0.000
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522 msdFudwniaynrarsTun1sTUanJNeUNUILVUATIVIUNIN ( Vision

) .
System ) Iagldunaneding szezanunaIAnaEY +/- 1 99

37 5.10 vaaagimwvesduniisangdrendesnnuazideaga ive a9 e lunmsdueng

=1 o 1 Aq Yo A o ] 14
qﬁl‘lh/'l 5.11 uﬁm@mmuwm1;111/1Gl%muﬁﬂgﬂm”lilmmmmﬁma:imi]
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=~ [ ' Aq Yo A o Y 4
37 5.12 uaasduisve s lgvuangnimsUsuliassnunamesing

Current Posiion
Teaching for Fastening 450:)

r—-mwo.-——l

1420 M i1k

-."— &-—

ﬂﬁ 5.13 uaaamsUSUATAeTEHINNTE U Vision N1 mgmmmiwuumaﬂmmﬂﬂﬁw

] Jd Aa I A 1A 2 Yy
ANITNAADN ﬂ’J”Ill]l‘JJﬁ‘JJ@ﬁ(IUﬂ”IiﬁHW’U@Qﬁﬁﬂﬂﬁﬂllﬂ%ﬂﬁﬂﬂg‘ﬂ 5.066 mg.cm. Faeana 11l

Jd a S [ g‘/ 1A H
FIAAANNHIUNTIANTWINBYN 96.5% MIWA1319% 5.11

1A

4 [ J 4 1w a Aa o 3 A
A15199 5.11 waasnanisnaasslumsUsumagnuiaugsalamny 2 Jaansu-1Fuawas
9

9 @ v o ' o 3 v A
W5f]l]ﬂﬂﬂ51]‘5]']llﬁuqclUﬂ'ﬁGllua']ﬁﬂE“lﬁwﬂ'J'llluflf]\‘]ﬁi\‘]

Sample |Disk Balance Spec| Disk Balance Yield | Test Balance Yield Balance Shift

(N) ( mg*cm) (%) (%) (mg*cm)

200 2 100% 96.5% 3.842
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Disk Balance 2mgcm vs Test Balance w/ FT Improve HDD 3D Model
Weibull

iL2p. 5.07

Variable
B== 3D Disk Balance
B 30 Test After Final Improve

Mean StDev N
1.224 0.4740 200
5.066 2.441 201

Density

10 12 14
Static Balance (mg*cm)

{ @ 1A J @
n5199 5.4 LLﬁ@Nfﬂiﬂ§$fl]1EJGI’JGUEN5191173)Qﬁﬂ?WﬂﬁN@ﬁﬂlﬂUllNuﬂﬁﬂllazﬂﬁ’)ﬂ“ﬂﬂﬁﬁl‘u
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Aediln 2 UaanTu-LEUANAS ﬁm‘nmi‘ﬂi‘UWLLWWﬂTiGUiJEJWﬂﬂH&J

ANUINYINT

4 v d a d
5.3 fni‘ﬂﬂaf’Naﬂﬂ1i!ﬂ$i’)1&ﬂ?ﬁ1ﬂ3]3ﬂﬁjﬁuﬂiﬂuﬂ1§1"i3;l‘11!"ll®\‘i§ﬂ§ﬂﬂﬂﬂ I1NNII

U

ughan3@aansiiiy Sequence TUMsTUaNIINOAAM IATOUAIVDIAT

a d [ A A v a
ﬂﬁﬂﬂ]ﬁ]ﬂ%il“lﬂmﬂﬂ 2 HAANIN-LBUAUNAT

A [ [} Jd a 4 9
5.3.1 ﬂ”l'iVlﬂaﬂ\‘lﬁﬂﬂﬁma@u@]’JﬂWﬂ313Jl13JﬁﬁJﬂamlUﬂﬁﬁlgu"U®\1€Tiﬂﬂﬁﬂ1ﬂﬂﬂl%’

Y 2 ' "o 3
AU mMsvuAsIs NI 50% ﬂlﬂﬁﬂﬁlumﬁﬂg@TNﬁlﬂﬂ

Aax o A o g & I
3MInaaed maivamlmstuaangnnuiaaml) Wuaesmaillag

4 1 a 1 % 1 L 9OI v
1. aedusn AsA s adaminy SomNm. W%@ 50% ﬂlﬂﬁﬂﬁlu&WﬂNﬁLﬂﬂW%@Nﬂﬂi%

'
a

o % { 1 <3 { 'o
Truamsduisuduuumsvunl¥manuEiseund

{ Y a "o o 3
2. ﬁmﬂﬁﬁi’)\i ANALTIVANINY 100mNm. aumvueala
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55 3 55 HS

0 80 - -

ma) (may : 1
€0 600

1000 (mSec) 1000 (mSec)

Tightaning Setting,

Genesal | E125E15 | FWD Watch |
vvvvv . T ™
r Customize T- ﬂ Customize
Slow Start Slow Start
\\ \
i PRE TORQUE SLOW I"‘ N
" \
N START DISABLE L M
Twe Tr i

AMode B Mo Screr Bivd Fltease

A Mode & Mo Screw Bind Reiease ot Tres | e 200 e, o omas —

Hod Time | Th - 200 mSec. Th- 2005, Twe 30 mee T= 50 mee

T B0 msec [ Slaw Stat | [ = ] H- 0%
[ stomstan [N ] He 0%
Firedrom | 2 Vi=100 e " Vi-@0mn
Foedmom | v V= 100mm ¥ Vi-60mm Serew Secting Lavel | 7 0% o Tewx
ScrewSedimglovel | [0 T-=30% F  Temx Scaow Binding Pelnace | [ r
Screw Binding Release | [ r
r =
r r

{ o ¥ 2 o < o
1 5.14 narasmalmsdudrianguas Tnuaisumstuanzuuu19au5 50U (Slow Start)

U

] Jd Aa L= A 1A = 1 YA
NANIINAABDN ﬂ’Jnlhlllﬁllﬂaﬁl,uﬂ'l‘iﬂlJuGUﬂﬂ81iﬂﬂﬁﬂﬂﬂ1lﬂﬁ8®§ﬂ 4.511 mg.cm. GI)'QENN’QGI,“HM

Jd a 4 Y [ g’l 1A H
F3AATNNHIUNIIAATILINOGN 98.5% AWA1T19N 5.12

A a o g

{ [ =) 4 4 T a
Gﬂi'l\iﬁ 5.12 Llﬁﬂ\iwaﬂﬁ‘ﬂﬂaﬂ\flcluﬂ'l‘i‘lliﬂﬂ'lﬂﬁﬂ‘ﬂ1ﬁ1u°]iﬁl,ﬂﬂm1ﬂﬂ 2 HAaaNTU-LEUANAT

A

9 v LY %’ g’; {
Wiﬁ]llﬂﬂﬂ1i%uﬁﬂ3ﬁl'lﬂiﬂﬁ 1 =50 mNm. + Slow Start 4aZAT3IN 2 = 100 mNm.

Sample |Disk Balance Spec| Disk Balance Yield | Test Balance Yield Balance Shift
N) (mg*cm) (%) (%) (mg*cm)
200 2 100% 98.50% 2.645
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Disk Balance 2mgcm vs Test Balance @50mNm for HDD 3D Model
Weibull

1.87 4.51

Variable
B8 Disk Balance@50mNm
B Test Balance@50mNm

Mean StDev N
1.866 0.6843 200
4511 2228 200

Density

10.5

s 3.0 4.5 6.0 S 9.0
Static Balance (mg*cm)

0.0

' o 1A J v
N5l 5.5 HaAINIINTZIeAIVDWoYAANNANRAVELIHUATA LAY M TAnadeuRIemla

a a o a % L% g g’/ {
2 HAANTU-LHUAINAT LLﬁ%W%@MﬂUﬂTiﬂJUﬁﬂgﬂWﬂiﬂﬁ 1 =50 mNm. + Slow Start

HAZATIN 2 = 100 mNm.

4 (A ] d a o
532 m3naassaamanaoudalniay liaugalunisnyuvesarsaadn lagly

Y 2 J o 3
Al MITUATILT AN 60% ﬁlli’)\‘lﬂﬂlumﬁﬂgﬁnllﬁ!ﬂﬂ

Aax o A % g & I
AwManaasd msiuanlmstudiangnnriaaml uaesdnillag

4 1 a 1 % 1 L aOI v
aalusn AAsIUAIMINY 60mNm. “H%@ 60% maqmmuammmﬂﬂw?auﬂﬂ%’

v A v A ' 3 i o
Truamsduisuduuumsvunl¥manuEiseund
9

1 1 a ' o ' o ao’
2. dwdNaed @ usadamINy 100mNm. aumauaeanla

] Jd A =W A 1A = 1 Y
AANIINAADN mm%ﬁu@’niummyummaﬁﬂﬂﬁﬂummaaagﬂ 4.749 mg.cm. Faeama 11u

Jd A S I %’, A H
#15AAANNHIUNTIANTIINBYTN 97.0% MNATTNN 5.13
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{ o 1A d 4 [ Aa a o 3 a
A1519% 5.13 uaaanan1snaaed luMsUSumaan s Uamny 2 Jaansu-suauas

Y v ! Y 1
wiounumsiuansd1nsai 1 = 60 mNm. + Slow Start 18ZA5IN 2 = 100 mNm.
Balance Shift

Disk Balance Yield | Test Balance Yield

Sample |Disk Balance Spec
(N) (mg*cm) (%) (%) ( mg*cm)
200 2 100% 97.00% 2.775

Disk Balance 2mgcm vs Test Balance@60mNm for HDD 3D Model
Weibull

1.97 4.75

Variable
B Disk Balance@60mNm
B Test Balance@60mNm

Mean SiDev N
1574 0.6705 200
4749 2.617 200

Density

T Fa -
9 12 15 18
Static Balance (mg*cm)

A o T A s o
n5199 5.6 LL’L’WNfﬂiﬂi3%18@]’3"1]6\1Glﬁlj’f]yﬁﬂ?WﬂﬁM@ﬁﬂl@UllNu@]ﬁﬂuﬁzﬂ'l‘i’)ﬂ‘ﬂﬂ’(?ff]ll

4 9 H
@S]”Jt’lﬁlﬂﬂ 2 WANITU-LFUALUAT Llﬁ$W%}®Mﬂﬂﬂ1§ﬂluﬁﬂ§81ﬂiﬂﬁ 1=60

mNm. + Slow Start 1AZATIN 2 = 100 mNm.

4 Al ' Jd a 4
533 NMsnaaesannisnasudlIninny lidugalunisvyuvesariaaan lagly

Z ¥ ' o ¥
Al msvTuasIs NI 70% ﬂlﬂdﬂ1ﬂluﬂ1ﬁﬂ§ﬁ1ﬂﬁlﬂﬂ

Aax o A o %‘ & I
TMInaaed msivaalmstiudangnnvilaal duaesanil lag

4 1 =) 1 Q 1 U %)’ 5
aatlisn AT IDAMINY 70mNm. ‘Vi%i’) 70% mmmmummumﬂﬂw%’@uﬂu"l%’

v Aa @ { 1 <3 { ::
TruamstuisuduuuumsdsunlgmanuEisouinem
Y

1 9
4. dndNaod @I wsIUAMINY 100mNm. aumUudela
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1 d a I A 1A = 1 YA
AANIINADDN ﬂ31M1MﬁNﬂaiuﬂWiﬂﬂguﬂlﬂﬂ81§ﬂﬂﬁﬂﬂﬂ1lﬂaﬂﬂ§ﬂ 4.919 mg.cm. Fgana 11u

J Aa P I g’; 1A H
#5AAANNHIUNITIANTIINBYTN 97.0% ANATTNN 5.14

{ o 1A 4 4 1 o Aa Aa o 3 A
A1519% 5.14 uaaanan1snaaed luMsUSumaan s Uamny 2 Jaansu-suauas

Y v ! Y 1
wiounumsiuansd1nsai 1 =70 mNm. + Slow Start 18ZA5IN 2 = 100 mNm,

Sample  |Disk Balance Spec| Disk Balance Yield | Test Balance Yield Balance Shift

N) (mg*cm) (%) (%) (mg*cm)

200 2 100% 97.00% 2.148

Disk Balance 2mgcm vs Test Balance@70mNm for HDD 3D Model

Weibull
0354 Variabie
B Disk Balance@70mNm
_ B Test Balance@70mNm
0.30
Mean StDev N
2771 1265 200
0-25- 4315 2483 200
> 0.204
‘B
c
& o0.15-
0.10 4
0.05

4 6 8 10 12
Static Balance (mg*cm)

{ @ Y 1T Aa J @ Y
ﬂi'l‘l/‘lﬁ 5.7 LLEWNﬂﬁﬂ§$%1EI@]’JGU’EN"U’E]ll”ﬁﬂ’ﬂllﬁllﬂa"llﬁ)ﬂLmuﬂﬁﬂuﬁ%ﬂﬁ’m‘ﬂﬂﬁﬁ]‘ﬂﬂ’)ﬂﬁlﬂﬂ
a a o a 9 v o ¥ y A
2 HAANTU-LHUALNNT LLﬁZWi@NﬂUﬂWiﬂJuﬁﬂgﬂWﬂiﬂﬁ 1 =70 mNm. + Slow Start

HazATIN 2 = 100 mNm.

5.4 ﬁéﬂﬂﬂﬂ]iﬂﬂﬂﬂﬂ
mstfuaaanlasmanyliaugalumsvyuaesariadan lunszuirumsaasun
AUFINAY 50% (5/10 mg*em) voaanf1mua 151 30% (3/10 mg*em) taz 20% (2/10

mg*em) Ad ey Inasildnisamisoaanianaoudininny liaugalunmsvyuves
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Jd Aa o 1 o 1T A 4
griandn ludiuvenszurumsnliuiudanauga 910 7.477 mg.em. , 6.627 mg.cm., 5.305
mg.cm.,5.066 mg.cm. L48g 4.511 mg.cm. AL
4 4 [ [ v ¥
nnivaamanaouvesnIn Ny liaugalumsnuaannszurumsmstudiang
Y o o ] % Y A 1 ) Y 1o VoA
aemsisudumiazyulumstuangIntianuinswns wazuiud 1iegdumianarugy
10811171 Tolerance 0.281 Aadwas vosdwriutangiulate luaae vl
4 (A ] Jd A 4 o ¥
gahefeaamsnaoualnnm liaugalumsuyuvesariaaan smnmsdudiang

) A o < 2 Ay v o 1 a
PAIYNTTLNY Sequence °lum'imuaﬂ§1,ﬂua@wumu Iﬂ&lwa‘ﬂ]lﬂi]'lﬂﬂ'li‘i/]ﬂfl@ﬂﬂiﬁﬂ'llliﬂﬁﬂ

'
a

Y PR A " o ) o A 9 o A R
Lill@lui]%llﬂﬂnliﬂﬂmﬂ'lﬂﬂ 50% ‘WiE]llI’Villﬂfﬂﬂ]‘Lllill@uiﬂﬂﬁWﬁ1M1iﬂaﬂﬂ1iLﬂa@u@’Jhlﬂﬂ

=3

Nngea

Q

Y 1
% I

= o Y ' a { o 1
- UYUNUN 1 LiiMﬂ?ﬁﬂ]ﬂﬁﬂgﬂ’)ﬂﬂ“tﬁiﬂ@]ﬁ@? 50 mNm+/- 5% W%@ 50% UBIN1
Pl ]
LLi\“I‘]JWquJ'lG]HJﬁL“]Jﬂ‘ﬁﬂ1Wu@

2 { o 3 Y ' a { o
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o T A P ] o a
2.3 Suuruadnnlsznon 2 wiu ansaih ldimaanuaugalumsvyu
Jd Aa I3 A o 1 [l 9 o w ° Y 1
yoagsaaaniunuumanaeudivesmany luauga ldaeadiay i ldamanu luaugalu
J a I A ' = 1A J ]
Msnyuvesasaaanumanlasuulasnnnnasaillseaeuuruaan 1 uruy
o T A P ] o a
2.4 Suuruadnnlsznon 3 wiu ansaih ldimaanuaugalumsvyu
Jd Aa I3 A o 1 [l 9 o w ° Y 1
yosgsaaanunuumanaeudivesmany luauga ldauday i ldmanu luaugalu
Jd a I =~ 1 ~ 1A J 1 1
Mnyuvesgsaaanumsnlasuutlasnnninnsailszneuuruaan 1 uruLay 2 uHY
a 4 A (J 1 a 4 P o Y T Aa 4
3. MIANTITHHINTAADUAIVRIAAAANT VI UGN UMM I LHUATIaNAa
o ' 4 o a da o 4 Y a s Y
uazdanadeumaniaseiammandadnuiaius wan laenmsinizidoyataznadoy
Y
amnsoagillagail
J ] d a = =~
3.1 man ldaugalumsvyuvesariaaad bilimsufeuulasdunn  ms
A ~ J a J o T o ya J A = 9
INADUNVOITTAAANUAININHIUNIZUIUM I INAanduga Taslainsnlasuniasios
J = o P4
N1 5% Fedmnsneonsnld lunszuiums
1 1 Jd a I A A A
3.2 manu luguaalumsnyuvesaiaaanimsnlaountaslunsaininig
¥ 1 1 =) 1 = 1
Fudrang 1iuiunInAms e 25 mNm. +- 5 % #20A115909 100 mNm. +/- 5% Tagiia1n1s
= = =
nasunlaundegan 185%
& o Y S A
a.m3fulyanszooumsawnsoni 1@ 3 nsal Ao
o 1 ] J a J a J
4.1 Psvaaanlamanuluaugalumsnyuvesaiaaen lunszuiumsaen
4 a { o <
VIATUFINAY 50% (5/10 mg*em) VoIa)anmnua 11y 30% (3/10 mg*em) 1ag 20% (2/10
mg*cm) MUE1IAY
4 (2 ] J a J o ¥
4.2 anmanaoudimany luaugalumsvyuvessrsadan mnnsdudian
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) v
usatiavunualanmrua
v H b ] a { o
- duaouidosiudiangaudreasalualandiua 100 mNm. +/- 5%
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4 (3 v ' J a J
5.1 aamsaaoudrvesnianu ludugalunisnyuvesariaaan 910 7.477

mg.cm, 6.627 mg.cm, 5.305 mg.cm, 5.066 mg.cm. 148 4.511 mg.cm. CRFSR L)
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5.2 imsdivlsedaaiuednanedunaimiunisiauaznagouninu i
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Spstem ] Station] Model] Measure] Balance] Hit ]

MHumber of

Hard deviation in

Fange of the ligger delay

Iﬂ
o
=
= a0
=

—
~a
35

tedian

2

E—
=
K=

0.00004

bdin. 5

Min.

i

Item Description
1 Number of station Number of the stations to be using ( 1-4)
2 Motor RPM Number of rotation (5400RPM)
-1 | Sampling time A/D sampling time (123usec)
-2 | Sampling Number Number of sampling / one rotation (90 samplings)
3 Unbalance measurement Number to use by the unbalance measurement.
-1 | Median average number of | Number of the unbalance measurement. ( 5 times)
times It calculates an unbalance by the median average.
-2 | Number of standard devi- | Number of unbalance data to calculate STD in the
asion in the measure mode | Measure Mode. ( 20 data )
4 Calibration Mode Number to use by the calibration mode
-1 | Average number of times Number of unbalance data to calculate the
of the unbalanced meas. unbalance constants. ( 20 data )
-2 | Range of the unbalance If min. > unbalance constant or max < unbalance
constant constant, the unbalance value is OQut-of-range.
-3 | Range of the trigger delay | If min. > trigger delay or max < trigger delay, a

warning is displayed.

Y a 4 @ 1A 4
gﬂ 0.2 LFEAIHUINITINNDT System GIJ’ENIﬂillﬂiuﬂiﬂﬁuﬂmmuﬂﬁﬂ
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System  Station l Model] Measure] Balance] Hit ]

o AN

name

Model Parameter #

e of the &,

trouble criteria

Minimum unbalanced value

Ttem Description
1 Station Number of station parameter (1-4)
2 Station name Cell name to a maximum of 5 characters
3 Model Parameter# Reference number for model parameter (Model#1)
4 Zero offset value of the A/D | Zero cross AD value. (2048)
value
5 Sensor Trouble Criteria Criteria value to detect sensor trouble.
-1 | Minimum unbalanced If min > unbalanced value, the sensor is abnormal.
value
-2 | Sigma of the slip If sigma > STD value in measure mode, the sensor
is abnormal. (unused)
-3 | Number of times ... Number of times which the error below the
following unbalance value ocuured to continuously.
-4 | Unbalanced spec. value RATIO: The errvor ratio to multiply by the

* RATIO

unbalanced value.

9 a 4 . o 1 a d
gﬂ 0.3 AW UINITINLADT Station ﬂlﬂﬂiﬂillﬂihﬂi'ﬂﬁllﬁ]mmuﬂﬁﬂ
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System] Station  Model |Measure] Balance] Hit ]

Model

Item

Description

Model#

Number of model parameter ( 1-20)

Model name

Model name to a maximum of 5 characters

Reference parameters

It specifies the followinfg parameter number which

this model refers to.

# Mesure parameter

Reference number for measure parameter (1-10)

# Balance parameter

Reference number for balance parameter (1-10)

# Hitting parameter

Reference number for hitting parameter (1-10)

Y a 14 % =Y o
3"1] 0.4 LFEAIHUINITINNDT Model 6]]’0\1Tﬂillﬂiﬂﬂiﬂﬁﬂﬂmmuﬂﬁﬂ
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System] Station] Model Measure ]Balance] Hit ]

Ttem Description
1 Measure Number of measure parameter (1-10)
2 Maximum unbalanced The maximum STD value which is related to
standard deviation the following value and system parameter 3-2.
3 Number of measurement | Retry Number when bigger than above STD.

retry in the

deviation error.

standard

If retry over, the measurement is failed.

Y a 14 [ T A 4
g‘ﬂ 0.5 LAAIHUINITIULADT Measure EIJENIﬂi!!ﬂinﬂiﬂﬁn@ﬁ!muﬂﬁﬂ
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System] Statinn] Mndel] Measure Balance ] Hit ]

Balance | 1

stant  Trigger Delay

Ttem Description
1 Balance Number of balance parameter (1-10)
2 Unbalance Spec. (g*em) | If unbalance spec. > unbalance data, the
unbalanced measurement succeeded in
Balance Mode.
3 Mesure Unbalance Spec. | If unbalance spec. > unbalance data, the
(g*cm) unbalanced measurement succeeded in
Measure Mode.
4 File save of the history. It chooses whether or not to preserve a
result of measurement in the file to
PC-Card.
5 Calibration Results The calibration result in each cell.
-1 | Unbalance Constant Constant to converts A/D value to unbalance
-2 | Trigger Delay Hitting timing adjusted value
-3 | Date The save date and time.

Y a 4 @ 1A 4
gﬂ 0.6 LAANHHUINITINLMDT Balance le’eNIﬂillﬂiﬂﬂiﬂﬁuﬂmmuﬂﬁﬂ
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Item Description
1 Hit Number of hit parameter (1-10)
2 Hit Number Number of hitts using the same strength
3 Slip Criterion Unbalance change ratio to regard "slip”
4 Settling time Settling time to wait between hitting and
measuring. (usec)
-1 | Fast Hit Threshold The coefficient to extend settling time. (K)
If unbalance spec. * K < unbalanced value,
the settling time sets the following time.
-2 | Magnification to the settling | Setting time to extend = settling time * this
time in fast hit. magnification.
5 Max Hit Number Number of total hitting to give up. (<=100)
6 Fullpower Hit Max Number of hittings by the maximum power.
-1 | Fail Check Cycle Cycle to check non-disk-slip-fail.
-2 | Fail Check Difference Minimum differnce of unbalance change to
regard disk is slipping.
-3 | Fail Check Period Number of the unbalanceddata to deal with

for the check.

Y a J . o 1T A 4
:.'iﬂ 0.7 U UINITINRDT Hit "ll’f')\ﬂﬂil,!ﬂillﬂiﬂﬁll@Jmmuﬂﬁﬂ
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U.1 M3 Interface HAZMINHUAMINNABIBFHAUSHIVTUANFBAUH UEA

uEUAaD (Top Clamp)

51U v.1 uaasyaria luaae Trlstins 6 @231 H-6000A-U

v 9
51U v.2 ugasganiuaumsvhauves luade Idins 6 7 ju

Technart Controller ‘gl U FEDIIIfw wiow Synchronizer

N3 Interface 5%11319 Technart Controller §1 FEDIIIfw A1UNDIAT0®15 RS-232C i1l

Controller Connector TM5RJ2-64 9111 §‘IJ v.3 Ia EJGI,%J Software Interface %6 Technart Customizer



d' Iy g a o . A A
Aldimswauilagusyn Nippon Technart, Inc, Japan. lunsailazinauens

Y
]

T/51n53 Technart Customizer Version 7.00.04RC03 AN 1N 2.3

51 v.3 uaasnesadoas RS-232C IFouaa Controller Connector TMSRI2-64

RS-232C INTERFACE

FEDIII (FEDIII-h) controller is, in standard, equipped with a 4-pin
modular jack connector as RS-232C serial interface, located at the
back of the controller. The RS-232C serial interface may be used for :

1) communication with Customizer software
for customizing of control parameters and functions

2)  remote control and monitoring of controller operation
TMIRILE4 controller side connecter : TMSRI2-64
cable side connector TM3P-64PF or equivalent

—r] L‘— PIN NO. SIGRAL DIRECTION REMARK
1 TXO0 ouT OUTPUT DATA

2 RXD ™ INPUT DATA

- — 3 NC NOT USED

4311 GND GROUNDING

ETSIR)

93

(2

[ ] Technart Customizer - 0
File(F) Help(H)
2|
Serial Com =
- Simulator
usB
-
Product Information '
;
- Technart Customizer Ver.
| @ 7.00.04RCO3
e
L RW232 dli Ver.4.02.08
MSeq.dil Ver.3.01.02
usecha.dil Ver.3.03.07
syn.dll Ver.3.00.02
Manufactured By : Nippon Technart, Inc, Japan
=l
Ready NUM 4

3

1

A
N

V.4 uaaa 1150053 Technart Customizer Version 7.00.04RC03
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Programmable Logic Contraller (PLC) ‘4—

—| Synchronizer Controller ‘

! ! | { } ! |
Control Driver No.1 ‘ ‘ Control Driver No.2 ‘ ‘ Control Driver No.3 ‘ ‘ Control Driver No.4 ‘ ‘ Control Driver No.5 ‘ ‘ Control Driver No.6 i
[ T i

x6 Electric Driver Controller

319 ¥.5 @A Flow Chart M3311UY03¥AAILAUMITUANS IAel PLC,

Synchronizer {18¢ Electric Driver Controller

izuumiﬂmﬂumieﬁuﬁﬂg%ﬁmsﬁ'wmmﬂ Programmable Logic Controller (PLC)
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- Tnwalumsduang (A Mode , B Mode )
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Sy A LY 9 1 a <3 ° A Y a
- Slow start : MaAFUITUMITUANFAIEAMIITALAZANNTITOVA 1o 1IN
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- Screw Seating Level
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Tightening Setting

X

General | E125E15| FwD watch |

Tarque T

Customize

Slows Start

Time

0

Tw T
A Mode B Mode Screw Bind Rielease
Hold Time: | Th =200 mSec Th = 200 mSec. Tw= 30 mSec
I} r Tr= &0 mSec
Slow Start | [~ - W= 0
O I
Fiedpm | [¢ %F=1007m W VE=80mm
Screw Seating Level | [V Tr=30% I T =30%
Screw Binding Release | [ ~

H a P o £ 9 o . .
gﬂﬁ V.6 LAY wwmmeiﬁmwuﬂiumimuﬁng A1 37U Electric Driver Technart Controller

U FEDIIIfw

3. ﬁﬁlllslumisﬁluﬁﬂg ( Screw Fastening Sequence )

Multi-sequence Editor rgl

A:02 End

A:03 nop

A:04 nop Insert Step
A:05 nop

A:06 nop Delete Step
A:07 nop

A:08 nop

4:09 nop Clear ALL
A10 nop

A:11 nop Retrieve
A12 nop

A13 nop

Az14 nop

A:15 nop

B:01 nop

B:02 nop

B:03 nop

B:04 nop

B:05 nop

B:06 nop

B:07 nop

B:08 nop

B:09 nop

B:10 nop

B:11 nop

B:12 nop

B:13 nop #
B:14 nop

B:15 nop Cancel |

U

A o w @ A o I 1 A kY Y a
sUN V.7 memﬂﬂumimuﬁﬂgwmwumﬂuﬂmmumﬂgwaﬂ

(Screw Fastening Sequence Defluat from Factory )



4.

Interface Signal & Input / Ouput Option Setting

U

3

Setting #1 X
LED ] P'D watch ] rpm & S5 ] Process Monitor #2 ]
Pracess Moritor #3 ] I/F Function ] Pracess Moritor #1 ] MECCT W atch ]
Start Mode l Enor Display ] Ok Display ] Others ] Setting ID ]

" AUTO Mode when powered on
" MANL. Mode when powered on

*  Last Mode when powered on

ak. | Cahcel |

517 .8 @A Interface Signal & Input / Ouput Option Setting#1

Setting #1 X
LED ] FuD i atch I pm & 55 l Process Monitor #2 ]
Process Monitor #3 ] 1/F Function ] Process Maornitor #1 ] MECCT *Watch ]
Start Mode ] Errar Diisplay 1 0. Dizplay ] Others ] Getting 1D ]

" AUTO Mode when powered on
" MANL. Mode when powered on

¢ Lazt Mode when powered on

1

=
N

ok | Cancel

9.9 U AN Interface Signal & Input / Ouput Option Setting#2

96
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Setting #2
I/F Pin#3Function |  FWD/REV Toggle Switch | System Function |
OK/NG Signal | Lock Key l I/F Pin #23 Function I

vV Validate DK/NG Signals instead of MTDV/ALARM Signals
OK Signal Output Time 050 Sec.

Customize
NG Signal Output Time 050 Sec. 4’

0K | Cancel |

g‘ﬂﬁ .10 Le7A3 Interface Signal & Input / Ouput Option Setting#2

Option Setting

rern Cantral | Software Option #1 | MSTC Control

¢ Standard Speed Control

€ High Eontol

" Max Output Speed [Auta)
 Max. Output Speed [Manual)

Ok, I Cancel |

gﬂﬁ .11 a9 Interface Signal & Input / Ouput Option Setting

A A J v = L ' a d
MUl UM sTUanFEAUNUEAUNUANT (Top Clamp)
maiudnuglunmsiuansamisoriladlasmsdeuddumsaruguludiuves

% . = o Y = o
NITVUANG ( Screw Fastening Sequence ) “]N“Vl1hlﬂIﬂElﬂ1§'L°Uﬁlumﬂ‘um‘iﬂ’3‘ljﬂ3mﬂblﬂslu
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@91V Multi Sequence Editor Y84 Controller iaaz @l 1aa 1y A5 Interface IaaT15unsy

Technart

Customizer

Multi-sequence Editor |g

A:01 Tighten Preseti 1 Edit Step

A:02 End
A:03 nop

A:04 nop Insert Step |

A:05 nop
A:06 nop Delete Step |
A:07 nop
A:08 nop

A:09 nop Clear ALL |

A10 nop

A:11 nop Retrieve |
A:12 nop

A13 nop
A:14 nop
A:15 nop
B:01 nop
B:02 nop
B:03 nop
B:04 nop
B:05 nop
B:06 nop
B:07 nop
B:08 nop
B:09 nop
B:10 nop
B:11 nop
B:12 nop
B:13 nop o
B:14 nop

:

B:15 nop Cancel |

PLC Signal Start
Fasten Screw

Synchronizer
Controller

Electric Driver
Controller

Fasten Screw
Torgue Present#1

*** Single Torque

31U .12 uaasdauMITuanguaz Flow Chart N13911911

o U % 1 (%] 4[
dmsumstuangneumssulyuunviaaail



Multi-sequence Editar

LHIL

B:01

B:11

319 ¥

G

A:D2 Tighten Presetl 2
A:D3 AJB Mode - A Mode
A:04 Tighten Presetdt 1

End
nop
nop
nop
nop
nop
nop
nop
nop
nop
nop
nop

B:02 nop
B:03 End
B:04 nop
B:05 nop
B:DE nop
B:07 nop
B:08 nop
B:09 nop
B:10 nop

nop

B:12 nop
B:13 nop
B:14 nop
B:15 nop

Insert Step I

Delete Step |
Clear ALL I
Retrieve |

PLC Signal Start
Fasten Screw

Synchronizer
Controller

Electric Driver
Controller

Fasten Screw
Torque Presenti2

*** 1 Torque

Fasten Screw
Torque Present#l

*®= 204 Tarque

13 HaaadauMsvUanguas Flow Chart M3

dmTumstuaagnaimsliulyunuaeanil
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IUYDY Multi Sequence Editor Y94 Technart Controller Aall
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Port TM5RJ2-64 9489 Synchronizer

2. ¥M3@en Edit Step
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3. Step A:01 1?’7’;5@ﬂﬂqﬁsﬁ’uﬂﬁﬁ'uﬁﬂgiﬂmﬂﬁﬂumﬂ Tighten Preset#1 1314 A/B
Mode — B Mode

4. Step A:02 “l‘ﬁ!,ﬁeﬂﬂqﬁsﬁ’umﬁ‘fuaﬂﬁﬂmﬂﬁﬂumﬂ END 11/% Tighten Preset#2

5. Step A:03 W!ﬁaﬂﬁqﬁsﬁ'umﬁi’uangiﬂmﬂ‘éﬂumn nop (non operation) 1314 A/B
Mode — A Mode

6. Step A:04 iﬁ'!ﬁaﬂﬁqﬁﬁﬁ’umiﬁﬁ’uﬁﬂgiﬂmﬂﬁsJumﬂ nop (non operation) 1314
Tighten Preset#1

7. Step A:04 Iidenlandunsiuans Taonlaouain nop (non operation) i END

o = sy ¥ 9 @ Jd 1 o oA & S
ims Tnaadaaudgn laud ludr lUdinou Tnsames 1 FEDIIfw dfinils 910y

o ~ % o v 9 =2 v v PR o
‘1/]']ﬂ1iillfﬁﬂ]%tﬂ’)1l%ﬁ1ﬂﬁ1ﬂﬂﬂlﬁ] 19398 7 iﬂﬂiﬂﬂﬁ]uiﬂiam@i‘ﬂﬂ 6 A1

o a YY) a Jd
U3 MIMHUAA ST UTHaNZEAUHUEAUNVANT (Top Clamp)
1. Amsedalumstuanginunily presettl TunouTnsaaes i1d 100 mNm. +/-
= 1 A A o a A Y o = 1R T a  Jd
5% Guilumnsnuazanlandivualunszuiunsnan e lsduangaaunubauHuand (Top

Clamp) Tuniu

A ' a @ A & '
319 v.14 waasaussiialumstuangninua lu Preset#1

1 a @ { g 1 J
2. awssiialumsduangninuaily Preset2 TunouInsames Uszauna 50% vo9
1 Ao = d ' A Aq Yo o o A =
mnMuualu Presettl Guilunmsaianlydmsvlsulganssurumsinoaanmaideanga

1A J @
VDIUNUATNUMUSVUAN]
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3N .15 uﬁmmmmﬂ“lumﬁmuaﬂimﬂuﬂﬂu Preset#2

a' d o [ =< L= ' a ¢
f. 4 nmwuﬁan‘m Slow Start 1umimuangﬂmmuﬂmmuﬂna (Top Clamp)

g mSummsabasuan (1 Torque)

Showe Start

- T

Tw Tr

Slow Start

By putting check-mark in "enable Slow Start". Slow Start mode turns on
effective. With the Slow Start mode on, driver starts rotation with low torque
and slow speed for initial stage.

The Slow Start may bring smaller shock to the work-piece, and also help to
make sure of proper engagement of screw with screw hole and also of running
the screw down in straight.

Holding Time

The Th in the graph above shows holding time of target torque.

In fastening process control of Technart system, after screw seating and torque-
up. the target torque is furthermore applied and held for the period of Th, to
stabilize torque and to eliminate relaxation. The default setting Th is 100
milliseconds. The 100 milliseconds is optimum holding time for most screw
tightening conditions, and it is not necessary to change it usually.

You may. however, want to change it to suit your unusual conditions. For
instance. longer Th may be necessary for extra soft joint conditions. Shorter
Th may be sufficient for pre-torque tightening purpose.

Tw : in what milliseconds later reversing torgque shall be applied
after completion of screw tightening (effective range : 20 to 999
milliseconds)

Tr : how long in milliseconds reversing torque shall be applied
(effective range : O to 999 milliseconds)

H : how large reversing torque shall be applied in the ratio of
tightening torque setting (effective range : 10 to 90 %26)

1 v.16 o5 estandu Slow Start wieuns s adialunsiueng

]
% =

nazwislmesndwgn 1 lusmuaaalunmsduang
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IS Jou A ) Y] 1 A 3 ° A Y a
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] 9 A 9 d o ~ a d o [ % [
uliJllﬂLaﬂﬂGlslfﬁﬂﬂslfu Slow Start g ;H:‘]_]‘VI V.15 UFAAINWITTINADIAINTUVUANFNAING

o Jd o { [ [ v Jdou o
USvigeTaeaonldweansu Slow Start i B-Mode Taon13vitauagiianuduwusnuny®

o LY & Y a v Y A A o a
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