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Study on fracture splitting groove of 36 MnVS4 connecting
rod fabricated by pulse fiber laser

ZHANG Chong' ,WANG Guan',YANG Zhi-gang’ , LIU Zan-feng’
(1. School of Electromechanical and Engineering, Guangdong University of Technology, Guangzhou 510006, China;
2. Guangdong Sihui Shili Connecting Rod Co. ,Ltd, Sihui 526200, China)

Abstract : In order to obtain the optimized cutting quality of fracture splitting groove of 36MnVS4 connecting rod , fiber
laser is used to study the laser processing technology of this fracture splitting groove. The effects of defocusing amount,
laser peak power,pulse width, cutting speed and pulse frequency on geometric dimension were analyzed. The micro-
structure of the splitting groove was observed by laser scanning confocal microscope. By comparison, variation law of
geometric dimension was obtained under different laser processing parameters. The results indicate that the negative
defocusing amount is helpful for the fabrication of fracture splitting groove;laser peak power, pulse width, pulse fre-
quency and cutting speed have great influence on depth and opening angle of the fracture splitting groove, but they
have less effect on width and radius of curvature. At the same time, when the depth of crack groove is 0.5 ~0. 6 mm,
opening angle usually varies within 10° ~25° small ranges.
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Fig. 1 Position and geometric parameters of splitting groove

LB AR AR DAV KA AR P 2252 ) %
FFA B2 w) L[5 0F A £ ik BT 2 AT 06 DR 2 75, 4
B2 fin o 138 K 3 £ ROFIN 23] FLBK SC
90/60 BISHLLT kb0 tar , ERRSHULE 1.

P2 AT RO T 5% %

Fig. 2 Lase processing equipment of fracture splitting groove
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Tab. 1 Laser parameters

Laser parameters Parameter scale
Laser peak power/W 200 ~ 1590

Pulse energy/mJ 0.1 ~15000

Pulse width/ps 10 ~5000
Pulse frequency/Hz 0.3 ~25000
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Tab. 2 Material chemical compositions

Element | C S p Si Mn Cr \ Al Ni

wt% | 0.36 | 0.042 |0.0007|0.63 | 0.99 | 0.24 | 0.27 | 0.016 | 0.011
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Fig. 3 Optical microstructure of the 36 MnVS4
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Fig. 4 The focal point position
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Fig. 5 The geometrical profile of notch by cutting

on positive/negative focus

4.2 R T R Fu fikor T E B

TEAT S R 1) LA RUSE B b I 18] SR AR AE A1 R
FETHT A K i RE B /N E -

Q =Pxt (1)
K, Q gk phRESE; P MDA 50 Mk 9E B o

(L) TR, BRI (B D) R sk o S5, iR 2%
f A Bk BB R, SE D FIAL E A I X YR
W 6 B , 1Al PR AN B A B0 T B 1 (EL 2
FRRIG I, FEDRIG 0, R A R i AR AR
AN, FEATE 0.02 mm 247, K A A AL R
ANl 30°, I E D) 3AE 700 ~900 Wi B A i 2 i
TESR A7 PR FE AR R AZ IGO0,
A Kb T L PR B A ORI 2 S A
il FRAEARAE 0. 025 mm ZeA7 728k, 5K AT 18° AN EL
ANEREIAAL ik vh 98 B AE 25 ~ 40 s B A 20T

PRI , 52 P o T e R AR s 5 2 2 0 o e {E
DR ek vl G B R 4 v ik o RE A, LA 2 i T B2
SR, B A A SR ke R AN L
R 75 D] 2 7 SR R T S T2 IS R ) A i [
TIN5 B A B B i X 23 5 R E AT R P RE . R
I, A DA A A K, 0 Je S RS i A —

SERIR



288 5 RS AN

548 %

0.9 40
E 0.8 L35
2
2 0.7 4
: [0 ¢
= 2
2 "0 Los 2
<
5 05 —4— Notch de'pth )
2 —i Notch width =
& Radius of 20 2
=N o Radius of curvature 8.
% : —&— Opening angle
§ 15
= 0.3
3 L 10
A 024
0.1 F>
0 ——o—— 9o 90— —0o— 0

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400
Laser peak power/W

6 AN [r) Wi By < AR Py JL AT RS

Fig. 6 The geometric size of notch with different laser peak power
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Fig. 7 The geometric size of notch with different pulse width
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Fig. 8 The geometric size of notch with different laser cutting speed
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Fig. 11 The geometric size of notch with different frequency
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