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Abstract: With the demand of lightweight vehicles becoming stronger and stronger, the joining of aluminum and steel is brought forward
gradually. However, the brittle intermetallic compounds form easily during the welding process of steel and aluminum alloy, which makes it
become a difficulty in the field of welding. In recent years, the laser technology has been adopted widely in the welding field of steel and
aluminum alloy for its unique advantages. Authors collect some literatures through participating international cooperation, attending
international conference and documents searching, and summarize the applications of laser technology in the research of steel-Al dissimilar
metals welding. The purpose is to provide a reference for the researcher engaging in the joining of steel and aluminum and boost the
applications of lasers in the research and production.
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AT TR AT DAAR S R 22 S A0 S5 7E BEM SR T AR 1, SO SR DR BE o AR 22 R AT TIAA BT R AS 1) 4 Sk I 4R 0 B
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ATEE R B B SR A2 SN .
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IR T R FOS ISk Wob-A ik 2 7Rt B R, e B k. BT HOE-CMT 8 & 1885 5 IR
Kk, M- 15 22 J5 1R IR B BT 3R AR G R mT DA R 2R, W AU T o4 ik 22 7. it &3 S5l
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1 ] AN SEEARE L FH OGSO 78 BT ) Michael Kreimeyer 25 A\ K Nd: YAG #OE+MIG £ 4 #AEXT 3.8 mm 5
(] AA6056-T4 5844 HUF1 1.95 mm JEZ% 5 THM 180 BH (8 EARHEAT T W4T, 1805, ik rors-4r
REEL Y R (i 10 i) o SR dr RILEIS-ET IR R 48 h H B TR — B & B L &4, HIE/NT 10
um, HiZ& @ EGE YA S . FESE AN — I BRI T IE 8 &R Mk &M Z, ZE&RELEY
N Fe2AlS. fEFELmA & — MM B 7 REN REPREG WS BRI EDIEE, 1Z&BELEYN FeAl3. 24
e (BB 0 mm I, HERRGE LN 100 MPao 433K R 1 mm B, FLFRnss AU 8 24 [EIBEA 0 mm
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PRI R, HoA DURTBGET R 5A02/Q235 Sk PR fE i =ih 2 1 167 MPa, NG 4 B 58 1)
83.6%, Ifi SA02/SECC P& EEENH LA SA02/SAID BEFR N L /3 A B 148 &SR 76%M1 73%. HWTEL Kk
ARG SR — MRS X N, WO R E 2R, B EAANEE, R EAA R R, kT by
W B8 T LA Wi oN F, MW RN R S . BhAh, 3 ARk DISREE T T 90 MPa, HA
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&L EPIH, Fe3Al EEAFAETRITNEEM — LA YZF, 1 FeAl2, Fe2Al5, FeAl3 FBLAE(ET-HEILEE
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PRI, BB O R BT IE X B, 0 Bl G i T 4 TR S B e AR, TSR R e Sk I MR

HISA B 78 TAEZR B, R FEOGHE R 2, K H R Sk X) 1.2 mm JE/#) A6111-T4 55 &1 0.7 mm
JEI¥) JSC270CC RARANAR AT I 78 F314 ZREE TSR R I PHERFE RS, vTUERA 7R R 4F, Hi%
LT 1200008k . TEER-ANBEM IR BB & B IR A Z, RETEEAM R S8 E &R St
TEE/NT 10 pm MEBALEYE . (HE BTS00 RS s 38U & S R AR R 25 A4 T 44
o TERRG S BEA #GZ I [X PN (1) S R ER RS 21 T 4k, (EUR il T2 R I s 3 80 X i TR R, il
11 Fias, MIMEEIR T J128 0 RE . Rk, Wik A 7EiZ X . &%t B RTAEE R A8, 0 H HIEE R —2
MIREFE TAE, IS ARMEHIERE SHCLE, S T2 %%, MR RR B SRR E.

11 HSCEIE - NI EH I NN AR

13



12 2012, Volume 1, Issue 1, PP. 6-15 Journal of Machinery Manufacturing and Automation

W RO R E B AR R S i &%, HEME R LLAEO LR & 5 TR S00 R, MIE A ARPR R BO I 7
G E e 2 RPN

LB

[1] Wagner, F. Zerner, 1. Kreimeyer, et al.. Characterization and Properties of Dissimilar Metal Combinations of Fe/Al and Ti/Al-Sheet
Material[C]. Jacksonville, USA. 2001. p.1301.

[2] M. Theron, C. van Rooyen, L.H. Ivanchev. CW Nd:YAG Laser Welding of Dissimilar Sheet Metals[C]. Orlando, FL USA. 2007. p.
391-398.

[3] Guillaume Sierral, Patrice Peyre, Frédéric Deschaux Beaume, et al.. Nd:YAG Laser Welding of Aluminum to Low Carbon Steel[C].
Proceedings of the 23rd International Congress on Applications of Lasers and Electro-Optics, 2004.

[4] G. Sierra, P. Peyreb, F. Deschaux-Beaume, et al.. Steel to aluminium key-hole laser welding[J]. Materials Science and Engineering A,
2007, (447): 197-208.

[5] M.J. Torkamany, S. Tahamtan, J. Sabbaghzadeh. Dissimilar Welding of Carbon Steel to 5754 Aluminum Alloy by Nd: YAG Pulsed
Laser[J]. Materials and Design, 2010, (31): 458-465.

[6] Shi Yan, Zhang Hong, Takehiro Watanabe, et al.. CW/PW Dual-Beam YAG Laser Welding of Steel/Aluminum Alloy Sheets[J]. Optics
and Lasers in Engineering, 2010, (48):732-736.

[7]1 Giuseppe Casalino, Carlo Rella. MIG-Laser Combined Welding of Aluminum Alloy to 304 Stainless Steel[C]. Orlando, FL USA. 2007.
p. 287-292.

[8] Koji Nishimoto, Yoshihiro Okumoto, Tomoki Harano, et al.. Laser Pressure Welding of Zn-Coated Steel and Pure Aluminum[C].
Orlando, FL USA. 2007. p. 436-442.

[9] Hitoshi Ozaki, Muneharu Kutsuna. Laser Roll Welding of Dissimilar Metal Joint of Zinc Coated Steel and Aluminum Alloy[C].
Scottsdale, AZ USA. 2006. p. 298-302.

[10] P. Peyre, G. Sierra, F. Deschaux-Beaume, et al.. Generation of Aluminium—Steel Joints with Laser-induced Reactive Wetting[J].
Materials Science and Engineering A, 2007, (444): 327-338.

[11] G. Sierraa, P. Peyreb, F. Deschaux Beaume, et al.. Galvanised Steel to Aluminium Joining by Laser and GTAW Processes[J]. Materials
Characterization, 2008, (59):1705-1715.

[12] Lars Engelbrecht, Oliver Meier, Andreas Ostendorf. Laser Beam Brazing of Steel Aluminum Tailored Hybrid Blanks[C]. Scottsdale,
AZ USA. 2006. p. 312-319.

[13] Holger Laukant, Elisa Guimaraens, Uwe Glatzel. Laser Beam Aluminum Steel Joints Mechanical and Dynamical Properties and
Detailed Microstructural Analysis of Intermetallic FeAl-Phases[C]. Orlando, FL USA. 2007. p. 588-595.

[14] J. Wlok, H. Laukant, U. Glatze,l et al.. Corrosion Properties of Laser Beam Joints of Aluminium with Zinc-coated Steel[J]. Corrosion
Science, 2007, (49): 4243-4258.

[15] Alexandre Mathieu, Simone Mattei, Luis Rodriguez, et al.. Laser Brazing of Steel-Aluminum Assembly[C]. Proceedings of the 23rd
International Congress on Applications of Lasers and Electro-Optics, 2004.

[16] Alexandre Mathieu, Simone Mattei, Jean—Claude Viala, et al.. Laser Braze Welding Using Hot (88%-Aluminum, 12%-Silicon) Filler
Material to Join Steel with Aluminum[C]. Miami, FL USA. 2005. p. 985-991.

[17] J. van Tienhoven, B. Pathiraj, J. Meijer. Laser Jointing of Steel-Aluminum Joints in T Configuration[C]. Scottsdale, AZ USA. 2006. p.
52-58.

[18] Michael Kreimeyer, Frank Vollertsen. Gap Tolerant Joining of Aluminum with Steel Sheets Using the Hybrid Technique[C]. Scottsdale,
AZ USA. 2006. p. 947-952.

[19] TR, REZE, K%, ETHOC-MIGE & #EIISA02EE & &/ FEIE-EF IR, DU 244K, 2009, 45(3): 94-98.

]
[20] EHR, REZE, MpsE. B/ FMEEND: YAGEDE-MIGE & #URIE-FHEZ T 2], 154, 2006, (6): 35-37.
[21] HR, FIEA, WEIE%E. HBAEIE-MIGE A RSB0 H 7). #f & EME-S TFE, 2009, (38): 229-233.
[22] B, FlEA, THHESE. B/ NE S RS-k P ALFe& B ML SV E I I]. EE24H, 2007, 11(28): 65-68.

14



12 2012, Volume 1, Issue 1, PP. 6-15 Journal of Machinery Manufacturing and Automation

[23] ¥R, B/ AOEHEND: YAGHEOE- IR MIGE & #i m BUG-4T L BOR[D]. M /RVE: We /KIS R FL AT, 2007. 29-98.

(e 4]

XIEE (1983-), H, W, t#H4, BHf, BotnTHEAR, SkEFERL IR, HPg BT 4 5,
#% SCI 8% 3 55, Email: longwind111@126.com.

15



