Fa3 6 5 EJER S
2014 4F 10 A SURFACE TECHNOLOGY - 109 -

‘g.\;\/%%% 5

K%\%\%\%\%%\%\%\yé

ERHXERTR R

TEKR, BRE, BR2R
(BBEIAS NMTRSE, LUK B8 266033)

B OE. R T EMOLE K TR R G R R B, oM T F KA BT R AUEL VA B 5 A% Gk A
HEK AL BTG RAIR G £ 7 B s b E K e Teg 42t 5 X p B3 12861 F NS A VAR5 B A
FREILWHH, RETHEOHRAFTE, STEEERFFTRERGEDORE WEE THE £
AL LR VAR KT R Fo A AT T 97, A WA HOR 3 KL HLE K L& AR A HUm M AR

KR B, MOEEX,, T %

hE 4SS TG156.33 XHEEFRIREG; A XEHS: 1001-3660(2014)05-0109-09

Research Progress of Gear Laser Quenching

WANG Yu-ling, HUI Ying-long, YAO Cui-cui

(School of Mechanical Engineering, Qingdao Technological University, Qingdao 266033, China)

ABSTRACT ; This article summarized the research progress on the theories of laser quenching, and meanwhile analyzed the forma-
tion mechanism of hardening layer, as well as its difference from the formation mechanism of the traditional gear quenching meth-
ods. Through the analysis of scanning way, offset, scanning speed, angle of incidence and auxiliary cooling technology in the
process of laser quenching, corresponding optimization schemes were put forward. By comparing the hardness of tooth surface, wear
resistance , deformation, the microstructure and grain shape and distribution of the gears treated by laser quenching and normal
quenching, it was concluded that the gear product of laser quenching had better mechanical performance than those prepared by the
conventional quenching.
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Tab.1 The effects of different hardening technology on the hardness of the gear
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Fig. 1 Single-beam spiral scan
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Fig. 3 Narrow-beam scanning path along the axial direction
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Fig. 4 Wide-beam scanning path along the axial direction

AT

XFF A RS R O 3 B XA T IR,
S —E R (NP 5 TR ) . SCiHik[ 24 ]
6 bR v LU R P04 i 57 6 B R ER A R LR
0.3 mm &b, PR 0O 7 K B2 0T I X dk . SRSB4
PO T, SR A AR A0 T, R[] 2k DX 48 i 7 A X
BT B a2

LRV CEE T EiARS ¢

] X
X

S
BRI LIX

K5 HotH kT
Fig. 5 The lap way of laser quenching
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Fig. 8 Schematic diagram of auxiliary cooling way
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Fig. 9 The hardness of the hardened layer
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Fig. 10 The distribution of hardened layer of gear treated by laser
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Fig. 11 The microstructure and hardened layer outline of gear

treated by laser
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Tab.2 The content of residual austenite and martensite

HH PRATRIRIA S i/ % I AR A/ %
BARTE K 14.97 85.03
B K V5 24.14 75.86

x3 HEERMNERMZEENEREFERZHR TR
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