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Experimental Study of Laser Welding Transparent Polycarbonate
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Abstract To obtain transparent polycarbonate (PC) welding samples without adding additional absorbents, 1710 nm and
1910 nm lasers were used to study the transmission welding of PC. The qualities of obtained welding samples were
verified by the corresponding weld appearance and the strength of each sample. The experimental results show that the PC
welding samples obtained by 1710 nm laser and 1910 nm laser have close strength and desired welding effect. The
maximum tensile force of 1334.4 N was obtained by the 1710 nm laser with parameters as follows: 20 W power, 6.5 mm/s

welding speed, and — 6 mm defocusing amount, and the strength of the welding sample reached 60.9% of the PC

substrate.
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Fig. 2 Transmittance of the PC material (inset: zoom-in

transmission curve in the dotted box)
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Fig. 4 Effect of welding speed on the tensile force of

specimen with laser power of 20 W
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Fig. 9 Welding specimens with different defocusing amounts. (a) s = 0 mm; (b) s= —3 mm; (c) s= — 6 mm
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Fig. 11 Welding specimens after tensile test. (a) Weld

fractured; (b) weld separated

TS

=H

A #1710 nm A1 1910 nm P F I 4 19080 28
XF A A PC i B8R EAT T AR R 5T, 0 T MR
S R UE B BT U K OB R e R AT L 45
FUH, 1710 nm A1 1910 nm P RP9% < A 380G 25 48 1T LAAT
BT PC YRR UEAT AR 4 . BB R AR R 2
/N AR 1710 nm BOE AR ROCR T & .

T PC M AL AR BB MG OLT « AR5 R R
s KA A E W PC IR RE 4 Br 7 0 B 30O T R Y
Bl RT3 I0 5 PR FE O T AR | RE 1 7 B g Bt AR
1 /0N T 3 A o

T M B A e R Ol GU(E T 7 Ok 2 0 R e
£ R AR R R A SR B o 3 T AR SO R
I AR R IS MR FE OB TR S 20 W KR U
6.5mm/s BERN—6mmIEN T, B3 T8 5
h 34.2 MPa i) PC SR 00E iR 3 3R 8] T PC
AR 60.9% .

& £ x #

[1] Hubeatir K A. Laser transmission welding of PMMA
using IR semiconductor laser complemented by the
Taguchi method and grey relational analysis[J]. Materials
Today: Proceedings, 2020, 20: 466-473.

(2] JA# . ABS VRAALFR AN T 25 %0 H B s e [J]. T2
RN, 2020, 48(12): 41-45.

Zhou Z. Influence of processing of ABS automobile
dashboard on its quality[J]. Engineering Plastics Application,
2020, 48(12): 41-45.

[3] Mk, 22 R0, BRG] . 2T 439 5 90RHE AR 25 it K 4R

SR R 28Tk, 2019, 47(1): 148-151.
Shang J L, Li S H, Chen Y M. Application of fiber
reinforced plastic in aerospace field[J]. China Plastics
Industry, 2019, 47(1): 148-151.

[4] Romeo J. Medical plastics thrive in crisis[J]. Plastics

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

0114003-5

605 FE1H/2023 45 1 B/ EBRTFEHE

Engineering, 2021, 77(1): 22-25.

A, PNERAR R SCHE, AF L A0S AR B OGS S5 4R
ERMEEYI] WO, 2019, 43(3): 307-313.

Li P, Sun Y D, Tan W S, et al. Laser transmission
welding of heterogeneous polymers assisted by infrared
heating[J]. Laser Technology, 2019, 43(3): 307-313.
AR, BIRSC, TR O A EEXT ABS BURR 4%
WLESH 52 (7], B F#OE, 2021, 41(1): 131-135.
Tong Y, Jin Z W, Xu Y. The influence of laser power
density on microcosmic and shear strength of ABS plastic
welds[J]. Applied Laser, 2021, 41(1): 131-135.

EALVE, LI . PV WOL B S L R ERE T Y
(. Bk 56 T2k, 2015, 52(2): 021403,

Wang C Y, Shen X X. Techniques and performance
research on laser transmission welding of polypropylene
plastics[J]. Laser & Optoelectronics Progress, 2015, 52
(2): 021403.

TWEAR, Z2IRIE, SRk, 45 . R J5E 5 B2 XT 28 ok I T 4%
2 TR B IR B TR AR AR 52 6 BIE T (D). o6 2R AR AR
2021, 41(14): 1414001.

Yu X D, Jiang M H, Zhang G D, et al. Influences of
copper film width on polycarbonate welding strength and
weld morphological characteristics[J]. Acta Optica
Sinica, 2021, 41(14): 1414001.

Je g, TR, T, A8 BT R OO 1 2R Dy R
Ot i SR H IR 3 o B U0 BT O, 2021, 41(3):
496-504.

Long Q, Yu X D, Wang C, et al. Temperature field
analysis of laser transmission welding of polyarylsulfone
based on zinc powder absorber[J]. Applied Laser, 2021,
41(3): 496-504.

Pherss, EALVE, EREM, G5BT BEOOZ R HOE
5 IR R Rk TR T A 9T (D). A O% L 2019, 39(4):
590-595.

Zhong H Q, Wang C Y, Wang C D, et al. Research on
laser transmission welding polycarbonate based on
aluminum film absorbing layer[J]. Applied Laser, 2019,
39(4): 590-595.

XU, X, mA L, 5 OGBS R E R R
IS 3 o3 A A BAT O (0] Ok, 2016, 43(6):
0602003.

Liu W, Liu H X, Meng D D, et al. Stress distribution
and failure behavior of laser transmission welding parts
during tensile process[J]. Chinese Journal of Lasers,
2016, 43(6): 0602003.

VU, R DT, AU . O I S I SRR R T A AT PR
JERE R, WOk IRk, 2015, 36(6): 104-107.

Si K, Chen S G, Zhong H H. Finite element analysis of
laser transmission welding of polycarbonate[J]. Laser
Journal, 2015, 36(6): 104-107.

b, VFLLEy, ERA, S MR R X HUM B Ok
R R R R B A TR GRS VA RINL LR
2020, 47(3): 0302005.

Peng J, XuH Q, Wang X X, et al. Numerical simulation
of influence of welding speed on dynamic behavior of
laser welding molten pool with filler metal[J]. Chinese
Journal of Lasers, 2020, 47(3): 0302005.



$£605 F1H/2023F 1 H/HAEESBFFHE

[14]

WA, BUER:, T T, BT LibSVM BUGE 5 4R
RO T LS8 ] 12 8, 202103): 39-
45, 63.

Huang J P, Yan T P, Ding N, et al. Parameters
optimization of laser transmission welding polycarbonate
based on LibSVMIJ]. Welding &. Joining, 2021(3): 39-
45, 63.

EE L O, EYL, A LTI 5k - 7 T v Y
OGBS R R R L2002 A R4 0], b
o, 2012, 39(6): 0603003.

Wang X, Zhang C, Wang K, et al. Multi-objective
optimization of laser transmission welding of polycarbonate
process based on genetic algorithm-response surface
methodology[J]. Chinese Journal of Lasers, 2012, 39(6):
0603003.

Iyl T HE B FEP WAOLK B T 2B ). 0k
BHEE, 2019, 47(11): 79-81.

[17]

(18]

[19]

(20]

0114003-6

Fang T, Yu J. Study on laser welding technology of
transparent FEP plastic[J]. Plastics Science and Technology,
2019, 47(11): 79-81.

Dave F, Ali M M, Sherlock R, et al. Laser transmission
welding of semi-crystalline polymers and their composites: a
critical review[J]. Polymers, 2021, 13(5): 675.

Mingareev I, Weirauch F, Olowinsky A, et al. Welding
of polymers using a 2 pm thulium fiber laser[J]. Optics &.
Laser Technology, 2012, 44(7): 2095-2099.

H NI PR B TR R AR 7 IR K i A v R R 4y b
U] IZRAE T, 2020, 49(15): 69-71, 73.

Xiao G. Production status and application in market with
development analysis of polycarbonate in ChinalJ].
Shandong Chemical Industry, 2020, 49(15): 69-71, 73.
Fuhrberg P, Ahrens A, Schkutow A, et al. 2.0 pm laser
transmission welding[J]. PhotonicsViews, 2020, 17(2):
64-68.



	1　引　　言
	2　试验原理及方案
	2.1　激光焊接原理
	2.2　试验材料
	2.3　试验装置

	3　试验结果与讨论
	3.1　1910 nm和1710 nm激光焊接PC塑料对比试验
	3.3　离焦量对焊接效果的影响
	3.4　焊缝断口形貌分析

	4　结　　论

