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Fig.1 Schematic of surface grinding and interface of abrasive grain and workpiece
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Table 1 Material properties of several typical abrasive grains
i HES et CBN EALle
215 ALO, SiC BN BN
B UAERE /(N - mm ) 21000 24800 47000 70000
g/ (T kg -K) 753.62 586.15 669.89 502.42
MR/ (W-m'-K"') | 24 (200°C); 6 (1000°C) | 100 (200°C ); 24 (1000°C ) 79.6 146
PR E M GBI EE )/ C 1700~1900 1200~1400 1500~1600 700~800
%2 Inconel 718F1Ti-6Al-4VEIF BH45 1%
Table 2 Material properties of Inconel 718 and Ti-6A1-4V
LRz Inconel 718 Ti-6A1-4V
I/ (g-eom”) 8.19 4.43
hr s R MR /MPa 1375 (23%C ) ; 1100 (650°C) 950
Frfiiss B ) ik /MPa 1100 (23°C ) ; 980 (650°C ) 880
TS5 /% 25 (23%C ) ; 18 (650C) 14
HeBA /(T kg KT 435 526.3
PER/(W-m'-K") 11.4 6.7
a5/ °C 1260~1336 1604~1660
3  Inconel 718FITi-6AI-4VEIMRIARK ( RESHE)
Table 3 Chemical compositions of Inconel 718 and Ti-6Al-4V (mass fraction) %
Rk Al Cr Co Cu Fe Mn Mo Ni Nb (0] Si Ti \Y% AR
Inconel 718 | 0.2~0.8 | 17~21 | <1 | <03 17 | <035 28~33 | 50~55 |47~55 — | <035|06~12| — | B,CPS<0.
Ti-6Al-4V |55~67| — | — | — | <04 | — — — — | <02 | — |[877~9135-45 CHN<O0.I
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Grinding performance of superabrasives wheels compared with

SiC wheel when grinding Ti-6A1-4V
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Fig.4 Wheel loading including grain-top adhesion and intergrain adhesion
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Fig.5 Illustration of mechanism of wheel loading
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Fig.20 Schematic diagram of solving grinding wheel adhesion problem in ductile material

grinding process
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Research Status and Future Development of Wheel Loading and Suppressed in
Grinding of Ductility Aeronautical Alloys

GAO Binhua', BAO Wenchengz, CHEN Chaoqunz, JIN Tan', SHANG Zhentao'
(1. College of Mechanical and Vehicle Engineering, Hunan University, Changsha 410082, China;
2. AECC South Industry Co., Ltd., Zhuzhou 412002, China)

[ABSTRACT]

Grinding is a significant approach to realize the machining of high performance and precision parts.

However, the wheel loading phenomenon seriously restricts the application of grinding technology in the precision

manufacturing of ductility aeronautical alloys components. The recent advances in this field are reviewed in this paper.

Firstly, the mechanism of adhesive wear and wheel loading are comprehensively elaborated, and the effective factors of

wheel loading are identified. The adverse effects that wheel loading brings on the grinding force and grinding temperature as

well as the work piece surface quality after grinding are analyzed. Subsequently, the research actuality of the wheel loading

modelling is presented. Meanwhile the limitations of application of these models are analyzed. Then, the recent advances of

the suppression technology of wheel loading are described, which includes research on the selection of grinding parameters,

the improvement of cooling and lubricating conditions in grinding zone, the structure design of grinding wheel, the in—

process cleaning and dressing technology and electrochemial grinding. Finally, the research direction of wheel loading issue

in the future is prospected from the viewpoint of engineering application.

Keywords: Ductility aeronautical alloys; Grinding; Wheel loading; Suppression technology of wheel loading;

Nickel base superalloy; Titanium alloy
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