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Cause for Fracture of 17CrNiMo6 Gear Shaft and its Improvement

LI Yan-yuan', ZHAO Xing-ming®, ZHAO Dong-hui'
(1.Zhengzhou Electric Power College, Zhengzhou 450004, China; 2.Zhengzhou Electric Power Machinery Factory,

Zhengzhou 450000, China)

ABSTRACT: The work aims to study the causes for the tooth breaking of 17CrNiMo6 gear shaft in the high-speed work
of the commonly used reducer and the improvement measures. The causes for the tooth breaking of 17CrNiMo6 gear shaft
were studied and analyzed by means of chemical composition analysis, hardness test, microstructure analysis and other
methods. The improvement measures were proposed according to the causes for tooth breaking. The results showed that
the factors such as the fatigue fracture, the improper preparation of heat treatment process and the stress concentration
caused by nonmetallic debris that exceeded the standard were the main causes for the tooth breaking of 17CrNiMo6 gear
shaft. By improving the heat treatment process, optimizing the structure design, improving the processing accuracy and
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other measures, the tooth breaking of 17CrNiMo6 gear shaft can be improved.

KEY WORDS: 17CrNiMo6; fracture; stress concentration; packaging equipment

WO TR EDRIPLCE & | i A HLAY
— AN IR E A A AT 2 ARG R iR R
FEAE WG R AR TR A, R A A A 22 1 e
AR DB AL AT e i A R BOR BB R iR A
17CrNiMo6 2 14 5 H9 B4R il il o U RRL IR T Bk
A BB ERMN, W THUGS & RO AL, 2
B BRI T A RAE T 25, IR 1L
FiE e b, LAR R SR A TR B . SRR, H
O EREIPELF | Bebily | R R AR, 2 T
HE L A bl ST, BT, R EREIL
R G A m AR

Wi BEE: 2017-02-27

TESEPRA B AT i R v, e DU 6 2 15 78 )
e R VA 0 A i A S BT A AR 1 e A )
WM TTZRE— B PR, g, BWRIEX.
RO . FRUGE K RN SRk BEHISE . A1
KPR YA R B B2 B RN R AR LA, e
HERBFSE T 18CrNiMo7-6 F4HE 14 40 il 24 5 K] 43
B, K BAESEPRE R rp R R R A S ou R
T, PV A TN T R S B A,
UG v VA P 2t R VR R AN R SR s Py
Fr T 42CrMo S5 ST A B9 SR,k BRI RA AR BE T
EAGH S FEONRAARFRAREEK | BEE AT R

HEEWMHE: ¥MNeHFEHFZRAMAARD (ZEPCKY2016-08 )
EEBN: W% (1979—), *, MLt, FMNEASFEERFRAT, TRZHRT AP R A I,



- 40 - o T

2017 4F 4 A

PRAFAEFR AR ) e JOARER A, [ i 0 e AR AR o 1
AR, R TR o S BOA e W A 19 2R N 5
LIFFE T IH L e 5 A R W Bk, A BUHC T
2757 O 2R 57 Wa T 2, JHE S S0 A T ek
A3z 0, AL JE AR B AR . O K
(1 2 T 56 Al il fh S22t S0k A Tt 2 R B0 5 T O
g 2N o SO SRR - PR HE T 245 07 THI
XHZ W 6 BT I R AEATOEFE AT, IFAR IR 04 2R
PRI R, BGEWTA LG, LI m el i

F i o
1 o

FIF HRS-150 3% PR B3 F X 0 46 2 1 E 4 7 A
K, W20 IB/T 6395—2010, 78 ¥ %6 3l () i 145
Ab BRCESHS A AR, 4B HOB IR ZURITAN Je 22 ) 55
%, iR PSR IB/T 6141.3—1992 ( BG4
B ) 1 GB/T 10561—2005 (4NhiE4)E
e 25 b O E k) o
1.1 EREEWN

X R A Tl T 1 R TR T VR L O, SRS RELTC
LW M e e 5 A7 B AT RN, A DU B 43 A
55.5HRC, 56.2HRC, 55.8HRC, 55.7HRC, 56.3HRC,
HAE¥ {8 &y 55.9HRC. JB/T 6395—2010 K Ky
55~62HRC.

1.2 WBaath
X5 6 Wt Ak (R B4 R 25 A T A2 430 B, A 4
UL 1, n] 0 Wk Ab A4 8 Ak 2 B A7 A AR SR
F1 HELEERSHWER (REHE)

Tab.1 Broken teeth alloy composition analysis results %

& JB/T 63952010 R
R WA T W2 W3
Si 0.15<C<0.4 0.26 0.36 0.35
Cr 15<Cr<1.8 1.73 1.77 1.71
Ni 14<NI<1.7 1.42 1.43 1.52
Mo  025<Mo<035 027 0.27 0.28
Mn 0.4<Mn<0.6 0.46 0.52 0.51
1.3 £HESH

Wi 24 5 OB AR SUILIE 1, AT LU 03
]k 2 FAR A AR R AT, a2,
W K BZ G e A R R S AR & TR e Ik . AR e
GB/T 10561—2005 P& A D KBRREY, 2%
PN 3G, AR

1.4 ik EB S
A 8 W SR8 A A7 2 0L R R R I 147 Ak f B % UL

FrOLIE 2, nliE M AN A TR, REGEIRT
Rt R REATMG A I R ARAL , SRS WG £ T[] S E
MW MEEE 2b, &R IAEWT RAL R85 X
BRI F- 22, W20 B AERE B BRI 5.2 mm L)
o LU R X A DL S0t T 22 o I I 22 DX A A
B, 7E2UR ARSI, 2F bR i BT 24 11 V0 el ke 25
Az AR MR I3, I 4R R RS AE W 5 T
FJZ o WAL BRI 24 DR/ | RG], 2y
AT D AR 177, RPN HREIAZ 18U,
J T MU R R R 57 W SR 57 ALY DX A HE Y
DVt 78 35 28738 L 0 A6 U 8 0 1) W 11 AR BT 1Y
IR o Wi T T S A2 A2 BB IR RN AR, AR XX
BT, BB mtalAn, TR Tk

B WTRAS A O BT G A 2H 21

Fig.1 The microstructure of fracture core
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