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Research on tungsten carbide grinding technology of helicopter

landing gear wheel axle

XU Shuai, ZHANG Jinhui

(Machine Center Department, Changhe Aircraft Industry (Group) Co., Ltd., Jingdezhen 333000, China)

Abstract: Due to the limitation of the supersonic flame spraying process method, the axle sprayed with tungsten car-

bide must ensure the surface roughness and dimensional accuracy through the grinding process, but the weak ma-

chining rigidity of the axle and the high wear resistance of the coating lead to the phenomenon of making the cutting

tool and shaking the cutting tool in the grinding process, resulting in the unqualified grinding quality of the parts.

Firstly, the influence of four fine grinding process parameters on the grinding surface roughness is studied by orthog-

onal experimental method. Then, the influence of clamping tools and grinding strategies on the cylindricity of parts

is studied. Finally, the outer dimensions of the individual sections of the 15 axles are machined and collected and

their process capability indices are calculated. The results show that the surface of the part with roughness of Ra0.4

can be obtained by selecting high grinding wheel linear velocity, small depth of cut and moderate grinding wheel axi-

al feed rate and workpiece linear velocity, increasing the clamping length and rigidity of the clamping tool, and

adopting the strategy of "coarse grinding—fine grinding—smooth grinding" to ensure that the cylindricity of the outer

circle of the part is not more than 0.01 mm. The axle process capability index is not less than 1.33, and the entire

grinding process is reliable and stable.
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Fig.1 Schematic diagram of the axle
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Fig.2 Test equipment

() oAl PR A1 2 i 1 2R

(b)) i FHT R A 2 19 i 1 2804

[A3 fd R IR 2 TS A B I RCR He
Fig. 3 Comparison of grinding results before and
after using a vibration absorption device
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Table 1 Coarse and fine grinding parameters

JEH] WP/ T ARSI/ B AR ) E 45 -
- YIR /mm

WE (mesh) (m+s™")  J#/(mm-s ")

LS 35 0.3 3.5 0.015

i 356~45 0.3~0.4 2.5~3.5 0.005~0. 010
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Table 2 Orthogonal test factor level

K BRAKIE/ TIRGKIE DRMGESE |
J/(mmes 1) D A/mm

i3 (m-s™") (m-s 1)
K1 35 0. 30 2.5 0.0050
K 40 0.35 3.0 0.007 5
KA 45 0.40 3.5 0.0100

F 3 A S HOT BOR E RCR
Table 3 Fine grinding effect under different
grinding parameters

W WL B/ TAFREE/ Wity MR/ MRS

41 (m-s ) (m+s ') #JE/(mm-s ') mm J¥/pm
1 35 0. 30 2.5 0.0050 1.6
2 35 0. 35 3.0 0.0075 1.6
3 35 0.40 3.5 0.0100 1.6
4 40 0. 30 3.0 0.0100 1.6
5 40 0. 35 3.5 0.0050 0.4
6 40 0.40 2.5 0.0075 0.8
7 45 0. 30 3.5 0.0075 0.8
8 45 0. 35 2.5 0.0100 1.6
9 45 0.40 3.0 0.0050 0.4

Fd FET ORI B 2 O R R A 25
Table 4 Roughness range values based on
different grinding parameters

HLRE JE /pm
KFET  KFEND AKEI W 2
b At 2 o B 4.8 2.8 2.8 2.0
T 2 4.0 3.6 2.8 1.2
0 Bl 1) 3 2 R 4.0 3.6 2.8 1.2
YIg 2.4 3.2 4.8 2.4
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Fig.5 Deformation diagram of lever
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Table 5 Effect of the lever on the cylindricity of the axle

I 4 Bt JEFFRE /mm C Bl A B /mm
A1 0Cr17Ni2 20 KTF0.02
%2 0Crl7Ni2 80 0.010~0. 015
W3 45A 80 0.005~0. 010
A3 45A 120 /0. 005
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Fig. 6 Cylindrical feed mode of D section of the axle
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Table 6 Outer circle size

FEA AR EB R BB DB CER
Y5 F/mm f/mm SF/mm F/mm F/mm

1 50. 963 50. 959 51.949 51.952 52.954

2 50. 957 50. 955 51.956 51.956 52.959
3 50. 951 50. 95 51.953 51.948 52. 948
4 50. 957 50.952 51.948 51.951 52.95
5 50. 952 50. 953 51.953 51.953 52.956
6 50. 948 50. 958 51.958 51.956 52.954
7 50. 952 50. 955 51.955 51.952 52.962
8 50. 955 50. 958 51.958 51.957 52.951
9 50. 958 50. 957 51.959 51.962 52.953
10 50. 958 50.962 51.956 51.958 52.958
11 50. 956 50. 957 51.962 51. 955 52.957
12 50. 959 50. 956 51.957 51.956 52.955
13 50. 954 50. 956 51.956 51. 957 52.956
14 50. 956 50. 961 51.958 51.96 52.958
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Fig. 7 Distribution of the outer circle of the axle
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Table 7 Outer circle size and process capability
index of each section of the axle

BF hekwim w2 @R OWITR G,
1 50.9558 0.003 52 50. 94 50. 97 1.35
2 51.9554 0.003 59 51.94 51.97 1.36
3 52.9551 0.003 69 52.94 52.97 1.35
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