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Tab. 1 Main chemical composition of K6414 alloy wy /%
C w Zr Ta Cr Mo B Al W+Mo Co
0.47~0.65 5.4~6.4 0.06~0.35 3.0~4.0 22.0~25.0  9.0~11.0 0.7~1.3  0.005~0.015 0.05~0.2 <7.5 A
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(c) Wsie T2

El HHRIEN=MSHIZ

Fig. 1 Three cooling processes after pouring

R2 HIPEHAFAHAREALETZ
Tab. 2 Two different heat treatment processes after HIP
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TIRINRL 850+ 10 960 + 10 850+ 10 960 + 10
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Fig. 2 Photographs of the cracked areas after grinding

B3 RUXGNEHEEA
Fig. 3 Metallographic photograph of the cracked area
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Tab. 3 Macroscopic energy spectrum results of
fracture area wg /%

Wbk ¢ O T € Co N Mo Ta W

1 630 - 146 22.03 29.08 538 - 29.88 5.87
2 12.83 391 1.10 25.26 17.56 2.94 1.87 27.71 6.80
3 6.68 - 0.66 28.70 35.34 6.61 - 16.12 5.89

4 12.33 232 138 2247 17.14 275 1.76 32.64 7.21

E4 WORERER A MAMBEIEER
Fig. 4 Fracture morphology photos and macro energy spectrum

selection points
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Tab. 4 The microscopic energy spectrum results of the crack region wg/%
bR C 0 Ti Cr Co Ni Mo Ta w FES
1 7.70 1.65 - 50.31 27.59 4.17 1.90 6.67 100.00
2 10.86 1.71 3.21 1.72 1.89 80.60 100.00
3 3.71 1.90 5.89 9.66 23.12 4.41 - 51.31 100.00
4 5.36 - - 22.94 54.85 10.35 6.49 100.00
5 2.89 - - 24.52 55.63 10.42 6.54 100.00
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Fig. 5 SEM images of the fracture area microstructure and the points
selected for microcosmic energy spectrum
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R5 ARARDIZRIMEHE ($£HB20057-2011)
Tab. 5§ Grain size obtained by different cooling processes
( According to HB20057-2011 )
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Fig. 6 Metallographic photographs obtained by different cooling processes



F

Vol.75 No.2 2026

sH [y ——
{EE Founory TGRS

(a) IR HITZ

(b) MR TZ

(c) WKL T2

E7 AR IZERREHBRRA
Fig. 7 SEM images obtained by different cooling processes
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Fig. 8 Eutectic phase contents obtained by different cooling processes
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Tab. 6 Grinding cracks of different heat treatment systems
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Fig. 9 Minor crack appeared in the crack area at convex side of the BiE. XITEEX. AaSREEEIERES, CtE
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Fig. 10 Metallographic photos depending on different heat treatment regimes
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Fig. 11 Eutectic phase contents depending on different heat treatment regimes
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Fig. 12 SEM photos depending on different heat treatment regimes
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Effects of Solidification Rate and Heat Treatment Regime on Cracks by
Mechanical Grinding of K6414

GE Bing-ming', PANG Yan-hui', LIU Xiao-fu’, LI Xiao-fei', ZHANG Chuang-dong', XUE Bing', LAI Yong-
jun', QIN Hu'

(1. SUVAST Special Alloy Technology Co., Ltd., Wuxi 214000, Jiangsu, China; 2. College of Materials Science and Engineering, Qingdao
University of Science and Technology, Qingdao 266042, Shandong, China)

Abstract:

The reasons and countermeasures for cracks occurring during grinding process of K6414 alloy castings have
been investigated. Analysis of the structure near crack initiation area indicates that the coarse M,;C, and MC
carbides distributed in chains at grain boundaries induce the origin of grinding crack. Researches were done
on the influences of different cooling rates during solidification processes and heat treatment regime on the
origins of grinding cracks. The test results demonstrated that, after increasing cooling rates, the carbides of
the material were finer and discontinuous, the grains were smaller, and the eutectic phase content was lower,
and the tendency to generate grinding cracks was reduced effectively; longer solution time could make the
composition more even, improve the sizes and morphologies of the carbides, decrease the content of eutectic
phase, and so on, similarily, reducing the tendency of generating grinding cracks sharply.

Key words:
K6414; crack; grinding; solidification rate; heat treatment
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