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Fig. 1 Section and fracture morphology of cone bit body and its screw thread
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Fig. 3 Casting process diagram
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Table 1 Chemical composition analysis results of each sample wy /%
it C Si Mn P S Cr Ni Mo Cu Al
PREZER 0.17~021  0.17~0.37  0.60~0.95 <0.025 <0.025  0.90~1.10  0.60~0.90 0.25~0.35 <0.20 <0.08
a 0.18 0.38 0.81 0.018 0.018 0.95 0.63 0.28 0.01 0.13
b 0.19 0.27 0.85 0.014 0.009 0.92 0.65 0.28 0.01 0.05
c 0.18 0.34 0.73 0.023 0.015 1.04 0.72 0.32 0.01 0.06
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Fig. 6 Microstructure of samples
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Table 2 Testing results of mechanical properties of each sample
4ir's s /MPa  JEIGRE/MPa fiHKS6%  WIEIRAE/%  shididE/ (0 - em®)  BEEFHRC I
HOARFRE 720 610 10 30 46 26~34 T+
a 838 0.5 172, 11.7 28~30 Alb (WEID)
a 28.1, 13.3 Bik (WLIE1b )
al 799 738 5 16 92.6, 66.2 25~26 ALb (WLEb)
al 59.3, 44.7 Bt (UWLKE1b)
b 807 711 15 50 105, 108, 121 25~27 B R iA:
b 822 724 11 44 116, 116, 121 24~26 [5] $ R
c 950 875 10.5 39 73.7, 37.6 29~32 B,
¢ 931 844 9.5 21 57, 46.3 SESMRIAL

T SR A B FRAT .
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Fig. 7 Macroscopic fracture morphologies of tensile and impact samples
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Fig. 8 SEM fracture morphology and EDS spectroscopy
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Table 3 EDS spectrum analysis table wy /%

&G C N O Al Si Cr Mn Fe Ni
25 10.04 5.14 127 4.11 0.53 1.13 0.77 7637 0.63

26 9.19 0.57 0.53 1.04 0.61 88.06
17 5.92 0.27 098 0.89 91.35 0.59
18 7.58 0.29 1.02 0.88 89.54 0.68
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Table 4 Testing results of oxy-nitrogen and hydrogen

content
G 0/ ( x10°) N/ (x10°) H/ ( x10°)
1-1 25.8 131.0 0.3
N 1-2 29.0 138.0 13
3-1 433 78.0 1.7
b
3-2 42.6 74.4 1.4
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Fig. 9 Phase diagram analysis
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Failure Analysis for Thread Fracture of ZG20CrNiMoRE Cone Bit Body

KUANG Yi, WANG Xin-hua, SHAO Kang-zhen, CUI Yong-lei
( Zhengzhou Research Institute of Mechanical Engineering Co., Ltd., Zhengzhou 450001, Henan, China )

Abstract:

The chemical composition, mechanical properties, micro fracture, EDS spectrum and gas content of the failed
body of ZG20 CrNiMoRE cone bit were analyzed. The results show that the content of N and residual Al in
the cone bit body was high, and the high content of AIN was found at the grain boundary. This caused the
coarsening of some grains and the phenomenon of mixed crystal, and finally led to the screw thread fracture.
Based on this reason, the corresponding solutions are proposed.
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(%4 F%F, pjy@foundryworld.com )



