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0.12 mm thick films of thermoplastic polyurethane (TPU) are welded using laser transmission welding

quality.

technology. The effect of main welding parameters including laser average power, welding speed on welding quality
average power is lager than 7.15 W, the material is ablated. And the peeling strength is all more than 1.3 N/mm

is investigated. The results show that using Clearweld resins, the color of welding seam is similar to parent
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material’s, and colorless welding is obtained. The experimental results show that at the welding speed of 100 mm/min,
during the laser average power from 0.6 W to 5.89 W. Adjusting welding speed and fixing the laser average power,

with increasing of laser average power from 0.31 W to 8.11 W, the seam width increases from 0. 86 mm to 4. 10 mm.

parameter window for laser transmission welding is obtained. The results show that with the matching of laser
quality

When the laser average power is lager than 2.30 W, the material is decomposed in the weld seam. When the laser
average power and welding speed, the welding speed can be increased by the premise of guarantee of weld seam
1

5l

.

=]

laser technique; laser transmission welding; thermoplastic polyurethane; welding parameters; welding
WO B SR — R AR i R T i B A
PP TORIA TG R R I TG 7 PR TE R

IS W SRRV 11 SR oNe o <L U o 1 e Y 5
G I Y L R B AR Y BT U R A
BRI FE R4 9 A 0 A A 1 A BT o B P

PERT P T 45
) PO PRI S AR 7 R B
&

T2 mA . BB BT
PO 0 R 1 2R LR T I A 1 A A AR 3

POEPE R S B #PE R (TPU) BA7 1 5 /9 DL AR

PEREA R AP Ak A PR . i H 5 AR H L6 5 R4

F8 £ R 2 P R L 9 R A G RO — AR R Y
B FAPRE, BT T il AN 0 BE R S SR
SR

I F5E . E-mail: lhx@ujs. edu. cn

X282 (1964 —) 4 J04% 22 N BOB N L0 T8 4 s B HCE AU A0 S2 3 8O A BT 5 s SR 05



LAl PUESSE

AU SR A A OB I R T 157

S5 FEO R 28 BRI RN S AR A
Begs it S L TR 22 B ST AR A 28
J2 F R I Jn T K » PR IR 5 8 o 2R R
PEURE B2 ) T8 BA RN TR .

A Nd: YAG Jik of ot #5247 70. 12 mm
JE TPU B (1 0% 3 IR 820, 0T T
JE- T B AR AR R R LA S BT R
B P FIAR: & ) 0 A B 4 5 L O R W) AR R
AR BETE S HEAT T WA 50 #T

2 WOCE IR I FEA AN 5 58
2.1 HtESBEENEREFEE

RE W HAR IS PURRUIRES TR &
YR I F AL TR T B/ R A B 1, 7 A A
T N SR MRS S5 — L . SRS AR Y b BE 2R A
N DR 3 S B R A A 5 0 Bl 5 2) AR
Fe g — (2 BEARL R 20— A EL 18] (9 9 WO B AR 48 o
9 58 AR TR Bt s 3) AV FH I ] —— £ 25 B 8] A 2R 5 1 A
A 8 v 0 [ Al o A R B R RS B

PO SR 1 S DR 2 1 IR R R — B
3% 1 WO ) — A OO e B Ak 1
N o FEARAETT UG T W08 2 1R AR B4l K OO oR
PER TR AR XL O R B i EIRF T R IGTE
P 2 A7 i il T R AR 2 DX 880 B 5 — A T W i, T
JRARATE T IXC 5 RAAE T DX CRP 2 - 3 fd 1) o 1) 98
WOE AL » BB ARZS TR 1 JORE R 2 1 A 09 45 T T 9 A
PN B AR Y™ A2 BE [ 7 A AL 1 B RHE AR
Sk ORI RO R

scanning laser
beam

* *«—clai_mpling
Cg(i;,; . ‘ orce
. < transparent
absorbing joining material
joining o
material

base plate

B 1 OGS SR B A R R B
Fig. 1 Schematic diagram of laser transmission welding
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Fig. 2 (a) The welding specimen; (b) a zoom-in view of welding seam
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Fig. 3 Four representative welding morphologies (welding speed V=100 mm/min). (d) P=0.60 W;
(b) P=2.30 W;(c) P=4.48 W;(a) P=7.15 W
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Fig. 4 Effect of laser average power on the melt width
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Fig. 5 Effect of laser average power on the peeling strength
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Fig. 6 Sample after peeling. (a) P=0.38 W; (b) P=0.74 W; (¢) P=5.19 W
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Fig. 7 Effect of welding speed on seam width
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Fig. 8 Effect of welding speed on peeling strength
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