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Abstract

days was summarized. In order to manufacture high-quality sprag clutch, a processing technology of sprags based on

The manufacturing process of PCE (positive continuous engagement) type sprag clutch in China now-

the WEDM-LS(low speed wire cut electrical discharge machining) was proposed. Adopting orthogonal method to exper-
iment on wire cutting electrical parameters and analysizing surfaces of wire cutting sample with scanning electron mi-
croscope. The result shows that the sequence of factors effecting the surface roughness is pulse width, stop time, the

servo ratio and the initial voltage, and there is a loose structure on the metamorphic layer, which contains Cu and Zn

and with the thickness of about 15 to 20 pm.
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Three-dimensional structure of the sprag

Fig. 1
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Fig.2 Two-dimensional structure of the sprag
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Fig.6 Sample after heat treatment
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Fig.7 Path of WEDM
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Tab.1 Orthogonal experimental factors, level and results

EES T LAt
RV R D ks Rk o SRR T SipRfMREE IR B T [
/v /s /A /mm + s7! /v /m R /mm
1 85 3 8 10 16.5 68.5 2.050 9. 602
2 85 2 10 15 14.4 65.5 1.972 9.598
3 85 1 12 20 11.5 62 1.503 9. 600
4 85 0.5 15 25 18.5 63.3 0.742 9.596
5 90 3 10 20 25.0 75 2.265 9.600
6 90 2 8 25 27.0 70 2.070 9. 604
7 90 1 15 10 6.0 62 2.519 9.601
8 90 0.5 12 15 14.0 68.3 0.488 9.597
9 95 3 12 25 27.9 70 2.324 9.604
10 95 2 15 20 15.0 63.7 2.285 9. 603
11 95 1 8 15 12.6 65.7 1.484 9.597
12 95 0.5 10 10 11.0 72 1.074 9.602
13 100 3 15 15 17.5 71.7 2.343 9.598
14 100 2 12 10 13.2 77.7 1.972 9.597
15 100 1 10 25 17.8 62.3 1.582 9.600
16 100 0.5 8 20 26.6 77.7 0.874 9.602
K2 MESWER m , A8 5T AL BB A, A R AR o2 A B I o A 4
Tab.2  Range analysis results BAREE FEEEA AR Z RIS R A A R E
WH REEENV O KSE/ps  RIEREARE fRRR 10 7R,
K, 6.267 8.982 6.478 7.615
K, 7.342 8.299 6.893 6.287
K;; 7.167 7.088 6.287 6.927
K, 6.771 3.178 7.889 6.718
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Fig. 10 EDS scan results of sample at different locations
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Tab.3 Microhardness measurements of

matrix and metamorphic layer

G SRR BT R
1 704.73 874.00
2 650. 54 799. 65
3 602.37 765.99
4 625.76 799. 65
5 676. 82 734.40
6 559.36 734.40
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