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The laser welding of the double-linked gear invautomobile gear-box

ZHOU Yun-yi', HU Chang-kui? , CHEN. Pei-feng?
(1. College of Electromechnical Engineering ,Wuhan University of Technology ,Wuhan 430063 ,China; 2. Institute of Laser Tech-
rology & Engineering ,HUST ,Wuhan 430074 ,China)

Abstract : The double-linked gears in autormobile gear-box have been welded with high power CO, laser ; several primary
parameters affected welding quality have been analyzed ;the welded products were analyzed and tested. The appearance of welding
seam was perfect without hollow and welding bead. The ratio~between depth and width exceeded 21;the hot influenced zone is
narrow ,the molten zone is compact without bug and-the micro-hard reaches 450HV which is higher than raw materials. The gears

didn’t craze by 15kNm tortile test.

Key words : laser welding ; double-gear stechnics parameter ;result-checkup

0] 1]

AR AL SRR 50 O 7 s>
FAAR BRI THESS T 5 — e 2
PN TR 14 RE 2H B 14 48 BRSO A T AR R
JEEAR o SR JE BRI R /N AR AT
BHERE o IR RARMER BN 2R angT Rk
I EEH R (1100 ©) TRV | 2 S B A AR A it
RO KA RO RS B R M RE A AR o
TASR R BIRAT IR AR IR D/ A s S
R BB B A AT JXTCEEE T A Y
SR T ELA R A B TR B M A0 o T
SRR T BATRERL B R RGETR S LER AP
PRI/ JRGE R SRR A 5 Hhe T

VEE I R L (1975) 55 B-EAFSE A E AL
BT TN 9T o

E-mail :zhou-yunyi @163. com

W H # :2003- 06- 30 ;W2 12 250fs H #H :2003- 10- 08

AR A BT AR A0 R B A3 24 TR AR 1A
HUr R RO R 05 SR ERRHUE A FR
1 6kW 00, FOEHN TR G0 6 M4 H K A 45
JRAE— O B S A R A SRR AR
RN 200 P b ORI AR R 2 ] OB IR 3R
TR SRS L A ReR 5
565 ~7 5120 FEEW KRS HOAE R R IAEL)
SRR HL 7 AR AL WSS A Y OB 45
T RE WA T T AR €S
A E -

1HOoood

FRIRFE AT E TR AR AR HY 20CMnTi A 46
OB HE  H A B R NE 1 R

SEEG AR BRI A LR AR A IR A |l 42
) GS- TEL-5KA B! =7 I B €O, WOk #s Wt
2K OKW~5KW EZL AT DR ATE < 14 % 06
BN TEMoo + TEMoy o SRAEEEEINE 1 iR e



446 i

SIS

2004 4F 8 H

Table 1  The ingredient of the gear’s material

model the primary chemic ingredient <100
Wc Wi Wy Wer
20CrMInTi
0.17~0.24 0.80~1.10 0.20~0.40 1.00~1.30
-- reflector 1
laser beam ‘
focusing

reflector 2 - 3
driven gear '/ welding seam

|
initiative gear "”
!

Fig.1 The sketch map of welding equipment
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Table 2 The data of the gear’s welding

laser ] . .
anple  power welding -sp-efd defocusing depth/ width
KW / (m min~ Y /' mm 1 (mm/ mm)
1 3 1.5 0 4.72/2.1
2 3 1.5 -0.5 4.81/2.1
3 3 1.5 -1 4.65/2.2
4 3 1.5 0.5 4.67/2.1
5 3 1.5 1 4.50/2.2
6 3 1 -0.5 4.96/2.4
7 3 1.25 - 0.5 4.91/2.4 Fig.4 The section of welded gear
8 3 1.75 -0.5 4.76/2.1 210000
0o 3 2 05 a2l 24 A AR K TR SR 5
0o 2 05 4s2.0 ORIV 6 Mbs X (01415 7T R4
11 3 2.5 -0.5 4.50/2.0
12 2.5 1.5 -0.5 4.48/2.0
13 3.5 1.5 -0.5 4197/,2.3
14 4 1.5 - 0.5 5.12/2.4
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5.01 Af=-0.5mm Fig.5 The section of welding seam
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Fig.2 Welding power vs. welding depth
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Fig.7 The micro-hard distribution of welding zone
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Table 1% The relation of pressure and the pluse duration time
pressure of power/ 10°Pa 0.517 1.013 1.530 2.016 2.533 3.029 3.546 4.062
width of pulse/ ns 33.89 30.17 26.83 24.26 22.13 20.70 19.79 19.50
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