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Experimental and numerical investigation of laser assisted St12 to
polycar bonate welding
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Abstract

Laser welding is a novel method for direct joining of metals and polymers, which leads to a mechanical and chemical
bond between metal and polymer. In this study, feasibility of dissmilar joining between St12 and polycarbonate is
studied theoretically. Then, the ND: YAG laser is implemented to join St12 and Polycarbonate. Empirical results
indicate creation of a joint between St12 and polycarbonate. In order to conduct thermomechanical analysis of the
welding process, the finite eement model has been developed by Abagus software. In addition, the cylindrical-
involution-normal (CIN) heat source model was used to describe the laser power distribution and FORTRAN software
has been used to define the thermal model in welding simulation. Comparison of experimental and simulation results
shows that the finite element model is capable of predicting weld width, and therefore the results of the finite element
model are verified. Therefore, the finite element moddl is used to predict residual stresses. The results disclose that
dissmilar bonding creates residual tension stresses on the metal surface and compressive residual stresses on the

polymer surface.

K eywords:. Dissimilar joint, Laser welding, St12, Polycorbonate, Thermomechanical analysis.
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1 - Laser assisted metal to polymer welding


http://iutjournals.iut.ac.ir/jwsti/article-1-229-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-01-27 ]

101 99-109 aeis c1397dt~.ﬂ) K) ﬁiti ‘20)\».5 cc)l-q-‘:-db cO‘ﬁ‘d;&if‘_;);u 9 c‘,lﬁqf.b cOb\gw.A K) ‘sébid.\w@.‘i

@ U sl asd o ey s e L) G b
o gl Suisels 5 ol gl Sl el sk
Db e SIS 4 sl 4 g ek

Lodlasl By ey 4 56 o5 @ (V) IS
g5 5 Ll sy ool (Vs das o 0LES |, SUL
ol bdes o Ol 1) Sl 55 ek 4 S S 4 5
wlin s Il ) sk 4 g aly Slided 4 s
S g Wl Sl sn 5 T o gas 4 ek 5 5l
Gl 555 L LU s oS Slllas pomen 305 s
ol bl ey 4 5 o5 Kl Jols diley
osliiul 3590 390 o 33 8 sl ole S L, SH12 .
GR3 opl 53 s (SO o5l 5 g3les s mbes s
b S b s T2 s ke 4 NDIYAG 50 S
323 5 G 03 3 Bdes 05SU sl 0l w8 5K &
oSl ol ealital ey 4 B (g5 S s
Lolp Bl gla 25 end 5 (SO0 5 LT plae
e Ja el o oslinud SUT I e Sl S
ol 3550 55 U5 w35 o s sk 4 CIN G~
G8 s weln S 05058 Il e ol S 13
Sl 4 LUl el gl 5 et eslinad Olg msy
Gy il ans 5 AL 2 el odd fean
Aol s sdoee el Jo i s I s ewlee SLLSI
ot S e il Je Sl b 8
o o 3l oy 4 8 JLal 3 Lleny sla i

Sl s 5 adsl sl -2
Wl Vo oSl 5 g as K sl S2 4 5V
el 5 Silessnst mbeo 5 Cos gl 5o, 5 Sl I
A 3 S DS s e e S
O bt S 51 an o e be Sty e
(S ol ghls Sl S s Olis
S 5 @bl GOl immes Sl g3 Suslis

G LB 4 e LSzl ge 5 Ll 4 06 el
Slos oy 4 o) O s [A] AL e el
55 el Sl 5 (Gl Sl Bl ey s 5 0
sy ST ek 55 Ol silasl3l dles 3 opl o gles
ssle 35 et o 53 s s Sl 58 e IS Sl
gl g2 3 1 ash e ey as gles Sl
S > Al el s Jlail 5358 e a el
53 oS s Jole slse o5 ol ey 4 B 65
o o Gl b asdad Qe 5 5 6
bl b Wil 5 s s b Wl s s 4 ek
sske 4 se L ALl s osd s bl Sl
0 e s a0l s Gld gl Kol S
Sy 3l L5 5 S ol s 338 e eslizad Al
L5l los 35d o ol U e Lo 5 bl s
o il Gob sl ol al 5w, YU ) 5 A ol
05 OF gl (bl crge o 335 e Jime oty
as sl Sl 5 ol ples 5o s e Saedly osd sl
AL s axdad a8l e Gl Ol &stwalsl Saadl
MJSe 338 5008 Ol b U SGS 0 Ll 5l LS
o5 o LWl s 4 e 4 b o5 K>
Lsloes 38 5l das o Ol K 0l iomes e e OLES
Sty 2SS el 5 S S skt 4 0520 i
askad 53 Al g AT plnil s el o eslinl
SIS 4 s e IS e 4 oA
wbley Gl Comge sl U (o0 gl ed kb
Chled & Sose p3 S e Sl e SOl
O o5 s b dlasl s sl VLTS Sl Saedl

18]35 o a8 8
25d o 4B S5 4 e ol Ul L dlasl )
S0 H lale LB 5 S sse 4 3B S &S
bosiios 53 55 Sl ) 53 3,8 o Ul Sl anls

S s e il 1 ol les 5 wle o 3,55 5 56 @

1 -Transmission joining
2 -Heat conduction joining
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LD beam :
Power, P: ITO0W
Wavelength, )1 807 nm

Fiber laser, (},: 1.07um)
Laser power P: 2 kW Shielding gas :
N, : 35 litres/min

Traveling speed, —_— Line shape
v: 10 mm/s \| s
PET & P
x» ‘
N, gas : 40 litre/min
SS 304 = protmmss)
S

Welding speed,
v:1.0-35 mmis

l Fiber-reinforced PA

Sl b Il Gy 4 e 4 56 o5 oK - Y S

Focal position, fy =0 mm
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