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TAWATCHAI INTAING : DISSIMILAR MATERIALS JOINING BETWEEN
METAL AND PLASTIC BY FRICTION STIR WELDING. THESIS
ADVISOR : ASST.PROF. RATTANA BORRISUTTHEKUL, PhD., 90 PP.

FRICTION STIR WELDING FRICTION STIR SPOT WELDING:ALUMINIUM
ALLOYS/HIGH DENSITY POLYETHYLENE/SIMILAR MATERIALS
/DISSIMILAR MATERIALS

In the present study, the friction stir welding processing was usedto stirthe
aluminum alloy and to spot weld aluminum alloy and high density polyethylene in order
to study the effects of energy input per umit length corresponded with welding
parameters on properties of welds as well as in order to understand the welding

mechanism. From the results, in the stir of aluminum alloy. both increasing the tool

rotation speed and decreasing traveling speed increased the energy input per unit length

to the aluminum alloy. Grains size in the stir zone was smaller than base metal When
increasing in energy input per unit length, larger grain size at stir zones was obtained.
While grains outside stir zone was larger than base metal and grain size at retreating
side was slightly larger than advancing side, which corresponds to the fracture area.
Also the grain growth at heat affected zone caused the low strength of the welds. For

welding aluminum alloy with high density polyethylene, we found that both plunging
speed and thickness of weld edge affected the high density polyethylene protruded pin

size and shape which locked into the holes of aluminum alloys. The size and shape of



protrude pin effected the changed of strength of welds. However, friction stir spot

welding could be used for welding between the aluminum alloy and the high density

polyethylene, the weld were insufficiently strong enough. Thus, in the future, novel
technique should be developed. Finally, the different bonding mechanisms, might

resulted in a different of the effect of welding parameter on the strength of the weld.
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From top view (SPCC side) From bottom view (Polyethylene side)

Polyethylene " Palyethylene 20mm

517 1.7 s0e1FouFeAN1UUDI polyethylene/SPCC [12]

aAav Y 9 <3 Y A J ] Aa A d'
WNANITIVYUVNAUITINUY ﬂ’J"Iﬂ'lil“]f'f)ﬂigﬂ']"lﬂiaﬁgﬂﬂwaqﬁ@ﬂ ﬁiﬂﬂ’lil"]f@iliaﬁz

'
! 1 0

a A @ a = o 9 A 2 A 1 a aaa 2 o
WﬁiJE]QiJLUEJ?Jﬂ‘UWﬁ?’ﬁ@]ﬂ“ﬂﬂ,ll1114Hﬂﬁﬂ‘]ﬂu“l/l1llﬂEﬂﬂ!,uE]\‘lﬂ1ﬂ”]fu\ﬂul‘]ﬁ]ll]lllLﬂﬂ‘l];]ﬂifﬂ‘;lﬁﬂu

v 9 & & v A A = =~ = v ' Y a A
uagiu aremailmayeuslona lnmssaannanasedianuiullldanezneldinansga

AAN

o H H
‘ | |
: I
o n H. H n
(a) 6Nylon (b) Polyethylene

3‘]]17] 1.8 QGliiﬂ’iQﬁ%}Wﬂﬂlﬂﬁ 6nylon/polyethylene [12]

nninanunlumaseudsanunuuniuTanzwauogiifionsidona Inmsiyoudn
3 = @ Y A 1 Y slay A A & 1
Tugnzyowdsranasnuanudouimmezauazdawald IasuOuFouNLY w5 1A9IN
msanuITenuNandsilslunsnsimsidendeanunuuniulanenauogiiiion
] [ @ di @ 19 Y o a 4 ] [ P lay = =~
daulngiludlsveuniosdns luldalsmaInemans wu nasnunasgruauiadl
1 z:' é‘ % é 9 Y J % |Q”

nagomsasuulamiameninluiievesiaginnuianuinladendinuaigyuanu

A = 5 v A A A A 1Y A Ay 1 1 o d
IFONUANNAIAYDYIYY LLﬂxGlUﬂ']'ﬂGlﬂ’]jJIﬂﬁgWﬁﬂ@gll!uﬂllﬂ‘]JWﬁ’lﬁ@ﬂchlllliJﬁQﬁ\‘]ﬂ%ulﬂu



A = o & Y [y A A 1Y)
ﬂ’lﬁlﬂf@3J°|f|fl’]ﬂﬂ’]iﬂuﬁ@ﬂ@’]ﬁﬂﬂa"lﬂlﬂw'lgﬂ’]ﬁUﬂlﬂﬂ?ﬂu‘ﬂ@ﬂl

a A d‘ v dy [ 9 cil a =3 a é’
WQ@ﬂiiNﬂJ@ﬂﬂaqﬂﬂWiEJﬂLﬂEJ’JﬂL!"UE]Qtﬂ@ﬁ]ﬁﬂﬂ’)ﬂl‘l’iﬂﬂﬂﬂ’) JAIUNAUU

U

d av
1.2 'JﬂﬂﬂﬁgﬁﬂﬂﬂTTJ’%ﬂ

Q

o [ 4 {

T 9 v v )
WOANEIHANTZNUVDINAINUAIGFUNUFONFIFUWNUT AU TN 1M FouNdIHa
J wa zi = 9 9 ¢§ a 1 Aa A [
AvduliAveseuion sauteddwanmd lanalnmsisenaasznin lanenaveglifiouny

WoANAUANUNL U

a\ a W
1.3 aUNNIIUNIIVY
@ 9 A lay A a ~ 1 1% ] 1 Y wva
1) wawummaau‘nmqﬂmﬁum;au“luﬂmmmmmwﬂuumzmwaﬁlwauuw
a | = & o y A 2 A A4
iwanavessoayoulasuntlad ) iesnnndsuanudeuiasgFunusennnlasuuilas
! v ' ! ! A I 2 A A
E’NNQTHW\Iﬁh]flJEJ’EJll?NNEWI’EJﬂ’ﬁhlﬂf‘ﬂiLWIJﬂ’J"I%JLL"lN“U’EN%HNLllﬁb'?]ll msasundasvinansu
1 d‘ 1 [ Y d' a d’ 1 [ 1 Y
VUIAVDIUBNIUNLANA1N U HazAlemsi) asnudainieTavz Imeduanaenudana v
v '
ﬁiJ’]J@IL“]Nﬂﬁ"U'OQ%HQWUWENﬂWiL%@NLlﬁﬂﬁNﬂu

o a

A a A A a A an
2) ﬂallﬂmmfamﬂwﬂamwauagmuﬂu uaﬂamwamgmuﬂuﬂuwam@mau
Pl
=

AU UFITANMMANA WA I INgANTsuvesaulsuieundinanoauia

FINAUIISUANA 1IN Y

14  YDUIUAUDINITIVY
= Jq 9 | =
D TunvisawimsdszgndlgmsiFeu@oaniuuuuaiulunsniulaneHay
9
pgiifion nizii Iaoleadiinlavenauogiitleufunaa 6063°T831 ANUNUT 6.4 TadIuAS
9 1 Y
miu dmfumsanmiauduius sz gl nuveunundsnuanuiouasgyuau
' o = < o 4
ApIzezNe NIz TasmslasuuilasnnuErseonlumsnyuvesiinium 450, 710 uag
' a < A A @ A A A ' =
1120 59UADUIN tazANE IuMsIAAUNYDININIUN 28, 56 1AL 112 HAAWATABUIT
v v v !
mniu TasfneinasnuanudeuasgFunuidinansznuasauiasoson YUIAUDILD
4
NI HAZYUIAVRANTUININY
' Vv
2) lumsfnyimsiyou Tanzwaveglitionnuneaefaunnuvuuings IHsuan
TaneNauog il ouuRUINTA 6063-T831 AWK 6.4 HAAWATAUNOAPNAUANUHU LY

] a A @ o 2 4 < ' v g ) o
FIHWUN U 6.4 Haawas lasanyaen139aeFuudemiuuuuaeyumiiy d115y



a

MIAnEIMgANIsuNa lnmsiFeuansz v TanenaveglitioununedenaunumuIY
oy o de 4 . < g o
garaduiusAuals e nsziilasnsulasulasnnuiiseulumsnyuvesin
< o < A 4o
AN 500, 710 1AL 1000 50VABUIN HAzANMTIIUMITIAROUNVDITINIUN 28, 56 LA 112
A a 1 3 ' o 4 { 1 ' <
Hadwasaou iy Tagadny1auls i uidananssnuAo ALY IVDIT 08

A
LB

¢ v Y
1.5 ﬂizitl‘lmﬂmﬂ’n%"lﬂiu
9 [ v 4 1 o A [ @ 9 lqy
D i laanuduiusszrinduals nureunundinuanudeuasgruaulans
v
HANOgITleuIALING A 6063-T831 LAZHAYBINE 1AL DUAITFUNUABANIAYDY Tans
werwogltounnlaou 11
) a A A & o o du W A A
2) WhlangdAnssuvesnalnmsFouaadeduiusnudinls nuFeundwanseny

' <3 4
@ﬂﬂ’)’]illl"'l]\ﬂﬁ\ﬁl@\iﬁ@ﬂl%@il

1.6 518015913999

[1] http://www.greencarcongress.com/2017/06/20170607-iea.html

[2] http://auto.gasgoo.com/News/2017/07/11065517551770017682C407.shtml

[3] H. Hori, S. Makita, H. Hino, in: Proceedings of the First International Symposium on
Friction Stir Welding, Thousand Oaks, CA, USA, June 14-16, 1999.

[4] http://www hitachi-power-solutions.com/products/product09/p043.html

[5] T. Luyjendijk , Journal of Materials Processing Technology«103 (2000) 29+35

[6] Dubourg, et/ak-6th Int. FSW Symp., St Sauveur; Canada, 2006.

[7] M. Mahoney, R.S. Mishra, T. Nelson,-J. Flintoff, R. Islamgaliev, Y. Hovansky, in:
K.V. Jata, M.W. Mahoney, R.S.Mishra, S.L. Semiatin, D.P. Filed (Eds.), Friction Stir Welding
and Processing, TMS, Warrendale, PA, USA, 2001, p.183.

[8] Takehiko Watanabe, Hirofumi Takayama, Atsushi Yanagisawa, Journal of Materials
Processing Technology 178 (2006) 342-349.

[9] Karthikeyan R, Balasubramanian V. Predictions of the optimized friction stir
spotwelding process parameters for joining AA2024 aluminum alloy using RSM. IntJ] Adv Manuf

Technol 2010;51:173-83.



[10] Chase D. Cox, Brian T. Gibson, Alvin M. Strauss, George E. Cook, Energy input
during friction stir spot welding, Journal of Manufacturing Processes 16 (2014) 479—484.

[11] WoongJo Choi, Justin D. Morrow, Frank E. Pfefferkorn, Michael R. Zinn, The
effects of welding parameters and backing plate diffusivity on energy consumption in friction stir
welding, Procedia Manufacturing 10 (2017 ) 382 — 391.

[12] D Kitagawa, K Nagatsuka, K Nakata. Proceedings of the 1st International Joint
Symposium on Joining and Welding. Osaka, Japan, 6-8 November 2013. ISBN: 978-1-78242-
163-4.

[13] F.C. Liu, J. Liao, K. Nakata, Joining of metal to plastic using friction lap welding,

Materials and Design 54 (2014) 236-244.



VNN 2

U

v d a 4
3NAI55UNITNUAZ NN IV

21 UNiN
A . I Aq Yo o = A A A " 1 [
NITLYDU (Weldlng) Lﬂuﬂ§$1_lfluﬂ1‘i°lﬂsl"]fﬁﬁ’iﬁﬂﬂ'ﬁﬂﬂ@]ﬂﬂﬁﬁ]!ﬂfﬂm%ﬂﬁ]ﬁﬂ muﬁlwmu

g Y q Yo o ¢ a o qv X o a v 9
Wusarlgiuiaqiszianlanzuazimes lunaradn TaeviilifiioTaqianissauadn

o

v aq Yast o q Y2 4 & A .
AYNU llﬂ@'lﬁlsh'?]‘ﬁ'ﬂ1114"]114\111&1’?6@1163?318 Lgaxmﬁmmuaiammuaﬂuuawaamzmﬂmm

[

A A 2 o ' ~ < 9 o 1 o 9 A '
ﬁﬂﬂﬂa@lﬂﬁa? LUBLIUAITDYADISUAITNLUNLLIN Glﬁlﬂl,ﬁ\iﬂ(IJﬁ’NJﬂUﬂ’Nlli@u ﬁiﬂ@ﬂ’l\ﬂﬂ

[l LA Y a A an A B 2 = < ya o a X
pgrartane liinaseemon [1] 15230015 ¥Rl L3 UINNTAMAN IHAADUNAYUIUIU

a A

1 = A Y Qddy (B J = A~ o @
1731 3000 1 fﬂﬁlﬂfﬁ]llﬂ?ﬂﬂ‘ﬁullﬂﬂﬂuuut’lﬂlﬂuﬂi%ﬂ’)uﬂﬁ“ﬂuﬂﬁg’dﬂ‘ﬁﬂ1wﬁ1ﬂ‘§‘]JG]ﬂ’JI‘]J’i1ﬂ!

'
[ v a

v I 1] Y Y
a1 luAnITTEN 18 ITNYARATIMNIIN ﬂﬁl%ﬁ]ll@lﬂﬁlfuﬁ’!lu‘llﬁlﬂ aal muwmdjuama

q

[

] T I 9 A @ g s A Y1 X a
520137 linniuTnseadruniosdna-uileu gilnsaiinioalda19g FaAtmuinsvens
A = o é’ = 9 o ° 9 o ds‘
Wounisusauyu Taglaissamsauny msviamn vaznsiilyldaail
v Aaa o [ 4
A.A. 1809 1A7 AW ANF383ngY AUNN13e15n Inlvh
a 4 o Y <3
A9, 1867 DAN FOMAY AUNLIMIIFOUANUMUMUAIHTDIIIMAn
Iy = 4 e a cg' Y d’ Y
f.61. 1867 ¥1IT N8 10U 105 U1 lad Lazedasan naasdlsmIeNaIens
P P ' "V ad P 2
215011 MmsesnszrIwnIDan NI ans Ua LIRS T
o = = @ 4' 4 tﬁ le A
A.f1. 1890 ¥ Fede aa1deueyl Warnnmsweuensn i ualadeuaunlass
Y Y, A
f.61. 1893 AUNULN ADAFNAY
Y A [ Aas 4 a
A, 1895 WAILNIIFOULATDLIYNAULAZDINA 1A A158I0U a1
¢ a @ ¢ A
A9 1896 UATINDS AAAUNINOSMFOU HLUUNTAA (suction) 1Az

LY

a v . .
INANY (injector nozzle)

I

4 Aq Y A Aax
A.7. 1901 WuaTawsnnlFosd® lauazaroevisnau

A ad 9y A A 1 I ¥
f.71. 1908 AVALUIN Gl%mm%aﬂuma‘mmmmau wWuasausn



11

o 4 v d
.7 1937 Twwesiiu 1d 1¥msen1dnand (submerged-arc welding)
A 4 a a 24

ALA. 1940 3UAUMITITOUTN (tungsten inert gas welding - TIG) Tuewsmaneuna
a A
EIGLLY

Y & Y @ A o o Y © ¢
A.9. 1950 M3 IFMIFoumeunaNos Tuaniwusigwesaiu aounaesnou

A.7. 1955 Maoudeunalniesdsunamsvoulaoon loa

A 9 9 A ad 3 v A

f.7. 1955 M3 uAUNAal¥Ms oML Udan Ins-auan (clectro slag) TuSaidFeiay
'd ! 1
NAUANTMIFOUNONHIAITAIAT DN

o an 4 ad 3

A.A. 1957 MINAUINTINITMIABNIVVBAN 1AT-T1AN (electro slag)
I ¥ o 9 J
a.9. 1957 M3szgnalFmsaaaagensnnaldun
a a Q‘{ 4 o ad

A.f. 1961 UMIIAAVANTMTIHFOUR AT IDIAANTOU (electron-beam)

o A A o . o A
f.A. 1965 MINAUIMTFOUUUVAIAFDNUNUNANT (flux-cored wire) TuT e

s o & a Ty a a £ 2 o
.61, 1965 T51weia Tssev wag wihHs ave 1danavansmsiyen lagerdems
AUNANNDGIUDINUHON (ultrasonic welding)

@ (22

A7, 1968 MINAUIVOIALTDS UNSUAZ YD AR

@

A.f. 1991 ganfuITema Tulaguessingy AuwumsFouiaeluaaizveuda

=) 2

A A ' A =)
NIDNITYNNUITMITIBDUTIAMI ULV UNIU

@

' 4 PRPN 1 ' 4 3 A A 4 o {
WNUNMTFOUTI IS et NABIB o ANANNE I Ta TumsiFeuida i

K] 4 vy
U

9 i) 1
’g;N 'L!ng’dﬂ%@ﬁ?ﬂﬂ%@ﬂﬂ?il%@i\lﬁlﬂu@ﬂaﬂ %ﬂ‘ﬂ\?ﬂi$1J’Juﬂ15ﬁf’t’]11UWQIJ?%Lﬂ“I/IEJQﬁHﬂim%@N
Py

% ' o

' a P A ) A o AA o
aganwiald nizuaumadeyuisdszmnmang funswseuag lunguiiidmiinm

A Y A Aa < U A <
W 1o dlEounn MW 3 15U nTZUIUMsFeN luan 1o

P " ) \
2.2 NIFBDNTYANIHHULNIY (Friction Stir Welding)
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At the top of the weld At the middle of the weld
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4ag b) 400 rpm, 102 mm/min [13]
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Thickness

Plunging speed 28 mm/min

Plunging speed 56 mm/min

Plunging speed 112 mm/min

of edge

Traveling speed 56 mm/min

Traveling speed 56 mm/min

1.6 mm of aluminum edge thickness

&
4.8 mm of polyethylene edge thickness

Traveling speed 56 mm/min

b

3.2 mm of aluminum edge thickness

&
3.2 mm of polyethylene edge thickness

4.8 mm of aluminum edge thickness

&
1.6 mm of polyethylene edge thickness

317

Y
A

numiduRTIANAAU ANNG 150UV

4.9 G]fuﬁ'luﬁaﬂﬂ'lil‘lf’f]i]
¥ANIUALH 710 rpm
Thickness of edge | Rotation speed Plungling speed 56mmmi.n Plungixfg speed 112 mm/mm
Traveling speed 56 mm/min | Traveling speed 56 mm/min
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Thickness of edge

Plunging speed 56 mm/min

Plunging speed 112 mm/min

in |Traveling speed 56 mm/min

Traveling speed 56 mm/min

1.6 mm of aluminum edge thickness
&
4.8 mm of polyethylene edge thickness

<

&
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3.2 mm of aluminu c@ﬁcss

3.2 mm of polyethylene edge thickness
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C

4.8 mm of aluminum edge thickness
&
1.6 mm of polyethylene edge thickness
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ith
Friction stir spot welding of Aluminum alloy and Polyethylene
Tawatchai Intains’ . Panya Buahombura' , Rattana Borrisutthekul'*
'&Mdoanlhpcﬂ&mn&hmdMSmmeyo{
Techrology. Nakhor Ratchasima, 30000, Thailand

“e-mail: atana@g sutac.th

Abstract: It has been known that the joint between dissimilar materials, aluminum alloys
polyethylene is difficult due to no reaction of both materials. Tlms.themechnnllockmgof
both materials is only a mechanism that is possible to fasten them. In this present work. the
friction str spot welding. which has Been prospected to produce the polyethylene pin for
locking into AA6063 akuminum alloy sheet, is employed for joining polyethylene to AAS0S3
aluminum alloy. Rotational speed. raveling speed. and machined edge thickness are varied to
understand their effects on mechanical properties of the joints. The results indicate that
AAG063 aluminum alloy and polyethylene sheets can be successfully joined with mechanical
interlocking of the materals. However, the load capacity of joints is too Jow when compared
to load capacity of base materials. The maxmum of load capacity of joints in this study is
only 213 N. Moreover, the rotation speed and tiaveling speed are not affected to load capacity
of joints. On the contrary, it seems to be relied on the machined edge thickness which could
provide the suitable welding geometry for mechanical locking

Keywords: Frction sur spot wel
Dissimilar matenials

. Aluminum alloys: High density polyethylene;

1. Introduction have been camied out™'***’* Moreover,
Electnic vehicle has been proposed to for the theoretical point of views, there are
eco-fnendly tansportaion system two | joiminz mechanisms, 1) reaction

future, when most elgctnical energy
our life has been gemerated by
energy. In order to mprove electric
energy efficiency. Fedacing vehi

weldingemechanism. and 2) mechanical
interlocking mechanism, which could be
fasten plastics to metals From previous
works and owr experiences, some plastics

15 one of the most important
have to concera The conc \
structure and functional sguctge have been
thus introduced in order g0 meet thar
requirement. When usinz hybnd stucture
or furctenal stucrwe: welding of
dissimilazmaterials  canmot be demied.
especially welding between plastics and
metals. The zésearch of the weldnz of the
dissimilar gmateriale becweer plastics and
metals has been /i igated
e PR AT
o who success in joiniang plastics aad
by laser welding process. Then
3 ¢ch  works conwnmg on

which are in molecule may have no
functional group, such as ester group, etc.,
125t be reactad to surface of some metals
B 25" suainless steel and so on. and
produce the reaction welding”. However,
when weldinz plastics with no functional
group such s poiysthylene, polypropylene,
and so far. to metals, the reaction might be
difficult tojoccur. Thus, to weld plastics
with no| functional goup to metals, the
nthndmiockmgmechammnson!y
one chance to produce the j has been
known for many years that Str spot
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Their size was 6.4x50x125 mm_ Also, their
mechanical properties are listed in Table 1.

Table 1Mechanical properties of base
matenals

ateral: Ultimate Teazle saeageh

QL)
L pOX ]
HDPE 203

Before welding. upper surface of edgeof
long side was machined to 1.6, 3.2, and 48
mm of thickness with 6 mm of widil'as
shown in Figure 1

I .‘: 3§ m
— ‘o——o
= M-

Figure 1. Mechanical edze shapes

Then, both mazerial sheets were clamped o
have the < welding  comfizuzation. as
presented in Figure. 2. The friction stir spot
welding process was done in two steps with
swe types of welding tool as shown in
Fygite, 3. In the first step, the friction sur
spod”welling was done by the tool mumber
1 as scfiefiapcally shown in Figure 4. The
welding Cefdifiop:gfos the frietion stir spot
welding were reprasefited @-Ta 8l Dl Teng

28 56, 2d 112
58zm

Figure 2. Schematic of fnction stir spot
welding between aluminum alloy aed
Polyethylene.

Nuguber | Nuguber 2

i

ﬁgm3 Two welding tools used in the

Afte; welding, the visual inspection of
welds was camied out For tensile testing,
the welds were cut i dash line as shown in
Figure. 5. To examine the tensile
characteristics of dissimular jgints between
AAG063 and HDPE, transwery# tensile
festing was conducted at roduS\emperature
and strain rate of O fum/min was
performed _by _ugifige 2 5582 Instron
Unifersal, TeSting MsChie. Finally, the
Brokeneoecimens afer tensile testing were

55
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Figure 4. Schematic friction str spot

welding process.
Polyetlylene - L
—ll

3. Results & Discussion

3.1 Visaal inspection of welds

Under welding condtions wsed m e
study, we couid successfully weld AAG6063
to HDPE with mechagical # i
mechanism By the ways, 2ftes the first step
of welding, the pin of weldmg tool, which
was penetrated into the base matenals,
generated @ hole on the welding specimen
with its depth of about 5.8 mum. Thase holes
were re-filled by HDPE = the second
“wabding step. However. we could pot fully
S1LJ8s hole by HDPE. Figure. 6 shows the
evidenfes-0f unfilled area on the upper
surface @E Wiy Moreover, if we compare
the weld geomgtry-obiume, by the use of

3th

the different machine edge thickness. we
cannot realize the differentiation of welding
quality by applying the visual inspection.
3.2 Tensile testing of welds

Table 3 shows the load cammer capacity of
welds after tensile testing From Table 3, &t
has found that the load camier capacity of
of 3.2 mm is the highest compared with
that of others. In addition, the load carrier
capacity of weld by using 48 mm of
machine edge thickness was always higher
than that the use of 1.6 mm of machined
edge thickness. Thus, it might be that the
load camer capacity of welds between
HDPE and AAG063 by friction stir spot
welding was dependent on the machined
edge thickness. The suitable machined edge
thickness will provide the good mechanical
interlocking with good load camier
capacity.

3.3 Investigation of welds after temsile
testing

In order to understand why the machined
edge thickness has the significant effect on
the load camier capacity of welds, we
conductad the investzation of welds after
tensile testing, Figure. 7 shows the broken
weld specimems obtained after tensile
testing From Figure. 7, it could be seen
that _the protruded pin of HDPE into the
hole of aluminum alloy was longer when
the higher machined edge thickpess of
AAGD63 for weldmzg was apphed
Moreover, the thickness of HDPE in the
welding area ‘decreased with increasing
machined edge thickness of AAG063 for
welding. Furthermore, during welding, we
observed that HDPE at weldnz area was
bended by slip load during eefale testing.
The bended HDPE was, pulled the
protraded pm out fromy, the hole on
AAG063. Thus, the thickgess of HDPE at
welding areg apd of protruded pi
ih'%g“'y i e on the &

56
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Table 3 The maximum of load carrier capacity of weld

Rotaton speed 710 pm
Pushmz rate 28 mm/min 56 mm/min 112 mm/mun
16 mm 36N. 0 0
Edge thickness 32mm 205N. 213N 211N
48 mm 93N. 84N SSN.
4. Conclusion Joining and Welding., ISBN: 978-1-

According to the results of the study.
AAS063 aluminum alloy and polyethylené
sheets could be successfully joined with
mechanical interlocking by using fricdon
stir spot welding process. However, the
load camer capacity of welds was found to
be low when compared with the load
camier capacity of the base materials Tha
maximum of load camier capacity of weld
m this study was only 213 N at a condition
of edge thickness of 32 mm with rotational
spead of 710 rpm and pushing speed 56
mm/min followed by she friction
stir spot welding hold using 100l no 2 wWith
Taverse speed of 63 mmmir The loag
camier capacity of weld seems to be felied
on the machined edge thickness which
could provide the /suitable welding
geometry for mechanicaliocking
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