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Processing Performance of Micro-Groove on Surface of

Precision Conductive Slip Ring

GENG Xing GUO Dongming JIN Zhuji ZHANG Lanfang
(Key Laboratory for Precision and Non-Traditional Machining Technology of Ministry of Education,
Dalian University of Technology, Dalian 116024)

Abstract A method of ultra-precision cutting was used to ensure the concentricity , the spacing between the con-
ductive ring and make sure the deformation of the insulated micro-groove less than 0. 10 mm. A grooving model of pre-
cision conductive slip ring was established to simulate and analyze the impact of spindle speed, feed rate, rake angle
and depth of cut on the micro groove deformation, and the model was verified by experiments. The results showed
that; the deformation of the slip ring increased with the rise of spindle speed, when the speed reached 700 r/min, the
deformation reached 0. 10 mm, which was out of the accuracy requirements; the deformation of the slip ring increased
with the rise of feed rate, when the feed rate reached 1.5 mm/min, the deformation was out of the accuracy require-
ments ; the deformation of the slip ring decreased with the rise of feed rate; the deformation of the slip ring increased
with the rise of the depth of cut. , when the cutting depth was less than 0.2 mm, the deformation became very little.

Key words Precision conductive slip ring, Ultra-precision machining, Ultra-precision turning, Grooving model
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Fig.1  Schematic diagram of conductive slip ring
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Fig.2  Micro-groove cutting model
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Fig.6 Simulation model
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Fig.7 Changing trend of simulation of spindle speed
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Fig.8 Changing trend of simulation of rank angle
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Tab.1 Cutting parameters which selected in experiments

F Al HELRE R JI T I
/rmin”! /mm - min”~" /(°) /mm
450 0.5 0 0.2
560 1 6 0.3
700 1.5 12 0.4
850 2 18 0.5
2.2 RBERSHH

P12 R ASTR] F2 bl ok T o % PR R AR T A 1) 3k
W S5 A AT L, 25 SRR O A A I Rl %
F Al AR R AR K, U7 BLAE R 50 25 R — 3
SEA TS Y) ) 3Z 1 BER 4 BT, 76 D) I L R epoRE
F el =AW B R 2R Bl 32 il o A 44
K VIHIER BEAS A, ) B TR Ml X A 5T 8 g 7 78
K gha R (3) , sy A — e i, B o FU AR
NSBIR T 7 BAE B, B BT N T RS, e )
F R T AR T 38

—— A
130 — - SREER
1201

129.7
.A120

100+

80 -

the amount of deformation/ p m

60 T + T
400 600 800

spindle speed/r * min™!

K12 e A R IR A R e £k
Fig. 12 Changing trend of the comparison of spindle

speed simulation with experimental results
P 13 S AN [RI i A DT B0 25 AR TRl i A8 e
5 BA5 R SiAER A RN T

1304 1')3/,;3

12544

120 119

1154 113 \113

110 \}os

SLYRAE R

105 105

100 \
96

the amount of deformation/ . m

951

front corner angle/(° )

K13 R B4R SR 45 Rt L 2k
Fig. 13 Changing trend of comparison of rank
angle simulation with experimental results

— 111 —



4R AR B 10 T A 1 PR A2 Y ka5 1y
HLAERIEA 3 B ) B AR R OR O AR
BRI . RS TS5 N I T Ml A R 1Y
KNG I EATA R —E IR R, NI AT A
K/INXF T8 )37 3 A E B, AT S e ) F L
SEBR T ELH T TS U8 R A R A =
a,sin(D + B - y,)
L= sin®cosf 4)
Xy, BRI R, trzC(4) Al RLor A i F il
JERYR/ING TR AR B9 R/ LG A B 422 fi
BB, BT BN Rl g F B 2 AR N R
(AR T B S TR )N
K 14 ZA DI T 05 Hah R S5 R 1)
XTI B

180 -
E 160 T S
E 1
£ 40 12Q/
g 1204 18
£ 1004 92 »103/
<
< 807 90
E 601 SN R
g 40/
g 20
£ 219,
01 |
0.20 0.30 0.40 0.50
cutting depth/mm
14 VIR B 251000 45 50T H th £k

Fig. 14  Changing trend of comparison of cutting

depth simulationwith experimental results
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