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Laser Welding of Automotive Transmission Components
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Abstract

In this research, laser welding of automotive transmission components was investigated to replace electron
beam welding which is normally conducted under vacuum condition. Fiber laser welding was applied to
the automotive transmission components - hub clutch and annulus gear. In the component welding, the
laser welding parameters were optimized to eliminate spatters and the end crater. By applying laser welding
to the transmission parts, the process time could be reduced up to 70% compared with the current electron
beam welding process.
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Table 1 Properties of base materials

C Si Mn P S Fe
SPCC 00974 | 001 | 0238 | 00132 | 0.005 Bal.
SAPH440 | 0096 | 0.011 | 068 | 00106 | 0.050 Bal.
SPFH50 | 009 | 01 039 | 0009 | 0002 Bal.
C Si Mn P S Cu

SCR420 | 0.022 | 0026 | 0089 | 00013 | 0004 | 0015

0007 | 0122 | 00002 | 00023 | Bal

Fig. 2

Experimental apparatus; (a) Fiber laser,
(b) Laser welding system
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Fig. 3 Spatter generation during laser welding of
annulus gear ; (a) Laser power: 3kW, Focal
position: Omm, (b) Laser power: 2.5kW, Focal

position: —13mm

Fig. 4 Laser-welded hub clutch assembly
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Fig. 5 Laser output power profile for crater elimination
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Fig. 7 Measured bead height at crater
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Fig. 8 Cross-sections; (a) annulus gear, (b) hub clutch

assembly
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Fig. 9 Vickers hardness profile for annulus gear part

ARV 5()5kgfm Aid) wkel 2l
e 73‘% °F 240kgf-m® %
S skSith OHL*EV 710194
AERTE FEe] At vol B {71

sto] Fig. 99} 2o AL HEAES F383lth
ofdeizz|ole]l 79 SPCC7¥  SCR420HBZ]
AREE = SPCC BAj9] 7Z§- oF 130Hve] ARdks
UERNIaL SCRA20HB &4 HA 745 oF 240HvE
EMJOM SRR 9= oF 400Hve 7S Hol F
A BA7E ¢l Aow daEc)

4.2 B
B OAReIAE AER ABWEY] PEQ ojdels
Flolst Sn. Zelx] okl WEe dhaf eolA] §
Hg gk dold o wlsh e 4y
%

ofo
i o
=
ol
ol
=
X
T
I
o,
ox
o
iy T
={
it
a2
o
4
%0,
32
vl

1.S.  Ream North  American ~ Automotive  Laser
Applications - Today and Tomorrow, Proceedings of
European Automotive Laser Application, 2005

2. E. Beyer, B. Bremner, A. Klotzbach and S. Nowotny

Laser Macro Processing - Today and Tomorrow,
Proceedings of the 4th International Congress on
Laser Advanced Materials Processing(LAMP), 2006,
Paper No. 35

3. D. Havrilla and R. Brockmann: The Third Generation
of Disk Lasers A New Benchmark for Industrial
Solid State Lasers, Journal of KWJS, 19-2 (2001),
362-369

4, C. Kim and Y.-N. Ahn : Laser Weldability of Carbon
Steels  for  Automotive  Auto-Transmission  Parts
Journal of KWJS, 28-3 (2010), 237-242 (in Korean)

5.tk skE A ¢ &4 A 8olAR, 2001, 281 (in Korean)

)

Journal of KWJS, Vol. 29, No. 6, December, 2011



	자동차 자동변속기 부품의 레이저 용접 적용
	Abstract
	1. 서론
	2. 실험장치 및 방법
	3. 실험결과
	4. 결론
	참고문헌


