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High—speed Grinding of X—C linkage for non—circular isometric profile

LIU Wei' SHI Xinyu' YUAN Houcai' HE Xinwei’ LIU Tao'

(1 Hunan Provincial Key Laboratory of High Efficiency and Precision Machining of Difficult—to—cut Material , Hunan University of
Science and Technology, Xiangtan 411201)
(2 Mobile Crane Branch Company of Zoomlion Heavy Industry Science & Technology Co. Ltd. , Changsha 410000)

Abstract In order to solve the problem of poor surface quality in the non—circular isometric profile grinding, a
theoretical model of X-C linkage grinding was established based on the constant removal rate. The ceramic CBN
grinding wheel was used in the orthogonal experiments for high speed grinding of the three—arc non—circular isometric
profile. The influences of the grinding wheel velocity, workpiece speed and grinding depth on the grinding specific
energy, tangential grinding force, grinding temperature and surface roughness were investigated. The analysis shows
that the grinding wheel velocity has the greatest influence on the tangential grinding force and surface topography,
and the grinding depth has the greatest influence on the grinding specific energy, grinding temperature and surface
roughness. No obvious grinding burn is detected by surface topography observation, which is proved that the method
of X~C linkage grinding with the constant removal rate can be used for the non—circular isometric profile grinding.

Key words

Non-circular isometric profile, X—=C linkage , High—speed grinding, Constant removal rate

0 5§
Fifi 5 AL AR A 245 A 1 TR W HB L Ak, X B2

BRI R Y T2 2R ROY 2R BN 12 filole 57 2% 2, 7
TET 8 5 00 T J5 g 0 LA i i A FE R o X T

FeVERE ML CHUE BRI T M 2R . 25
il A T B T R BRI A9 R 5, (BRI e A7 7
JO7 3 R R ERRE ) 55 A5 e o AR B 45 B R 1 48
PR B AN AE B e BT s 19 1A A BE32 /N 1
714 R BLR 7 A, n] DLRE 2 2 R BN R,
A RIFR RS

VS 1) A Ay A B8] 25 2R T A 86 R R AN TR B Js —
TR I TRCRE TR R R R TG

Wik H 41:2021-03-11

A I5] 2 p R E F  AR SER I T A R R LT
PR B R S B, R RE N T — 3R B s A%, e ]
PE2E I HAFTEBOR M AN T 28 i T fE rp TARR
AR JC S0 258 0, T FR ] 17 12 24 3 vl 2 F: 14
LR

Wl P R B AR BE T, RO 1 I B 2%
I TR 5 60 B 2 O A4 TS o AR B AR B
i 2 T 1 B X—C B By v T R ) B AR AR PRI T

HAIE A E TTRAIFIE (20A202) , 1R 2 SRR 3E42 (2020)15178 ), R 240 L GRS 45 045 i i 2 A SE B0 P 3642 (DC201901)
FH—AVEZ T X, 1986 4F H A=, i+, B #d% , 32 NI TR 80k % 8 GEE MR TAE . E-mail Iw1986tiger@163. com

FHIMEITZ  http://www.yhclgy.com 2022 4F 5431



R 14 () P 0 T A R A A B, LR R T
PRGE Chik B iz 3l PR TG X Rl AT K1
B, R 5 TR ZIAE TAURIRASS . %R
A A g e Al T A R IS A fn TR BE AR L R B
2N T X-C Rl sl = HUE HI A, N
SNIEAT TR Z A OCIIT ST

Huang" % FRL FRER XD A 28 | T4 e i 4
TR AR 2 G AT S AT DR A AL 38, AR T ] i et
(38 B AR AR B, DASR S RS R . M A
X Bl fa] ik 22 e e R R 2 RE 7, I ROR AR T A i
I8 2 SRR 3R AT DALl R 2R 90 Ml 7 ¥ 5 3 1) € G
W25, Wang " EHXE B 4 Pl Eicas Al IR ILAG A7 A
NGRS I v SR P A e At
W P 50 A R 22 Y, T/ N F AR RS A 1R 22 o X
SR GE T T2 S 8500 S B TR B 04 5 e A1
o TR ME RS TS HI T ASEON TR R AR R 2R
T B ) 3t AR b D) ST AR R S MR AR

AP [ 5 2AS 2 11 %) s ) A 9 3 2 0 s 1) ok 7
H A 2 Bl A R A OO0 A R RS DA S IR R S R
JE, E0F S 1 2R 1 T o IR ARG . AR R4S BE
RV B TR R s, TR IZ R HI T 8 Il iR
R G VR ™ A2 3R TR 20 Bk B, 52 ) Ll MR
AR SCAT Xof A (5 A5 i 78 T B TR iy S AU
IE IRFEAV RS L A R RS 1 R ) S 1 L
AE U 1a) B 1) g )3 T REL RS B ) 52 i KA
FEXF T A 2R TR B AT I, SR P 2 0 7 9 0
B 25 R AT 43 A, Sy S AR (B A5 AR TR RO %
Il P2 HEES AR
1 EEFEREELEIEERREERHFEE
1.1 FESHEREREHE

Al [ 45 PR Y 5 B R R A B th 4 H AR AT
VILR Z 6] A P B R AH AR i B > — B R B A R
RUTAAE Dy B0 (4 BY TR FE T, b = B B I = B/
(] SINAA) J , ELAT Sl B fE B An il 1 i . A Tl

TR B =B R B 55 R AL T PR Oy AEFE A 1

TR E AL r N RIBIREE S,S, HAE , r R /NE
IRBLS, S, WA, r N BB . A B.C R ER -
Xof o HE AR T = AN B S D F LG = H L A
AR T A 3 B L o, s /NS BE S, S, g )
O
Weom R 4 BE B 2 A2 5 /N [ 9B E AR Y L
{8, B
m = r,lr, (1)
INBI BN I 8 0 £ o, T R (2) SR A -

1
2)
2m+«/§) (

o, = 2arctan(

P AR A I

Fig. 1 Isometric profile

T /NEYREE S, S, , 5 BT FE N -

p=r.J1 —[mcos(0+30°)F + msin(6 + 30°)
(60° = 0.50, < 0 < 60° + 0.50,)
XFFRBIIREE S, S, , FE B 2N -

p= rl_{ (1.732m + 1) = (msin@)* - mcosﬁ}

3)

4)
(-60° + 0.5a, < 6 < 60° — 0.5,

1.2 X-CEXBhEH|EFEE

2 0 X=C Bk sh s s i . a8 AR Y g
M 2 ny Ik XN p=p(6) , 58 0 s EEE B, L
FEIB) A M BG4, 05 PO AT RS A ) A
B 1526 358 1) FR BE SR £ JOP=06, 45 5 ) TR 52 BR i R
£J00 =0, B[R S 5% 3 w,, BB H 02 0,, 7
AR N r, PR 5RO, e % I A8 K J7 a1 1y « R
By, M Sk SR AR 1T R L o

)
=}
L2
>

B

2 IR I B0 X-C I Bl 1 R
Fig. 2 X-C linkage grinding for isometric profile
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Fig. 3 Three—arc non—circular isometric profile shaft
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Tab.1 Experiment parameters
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Fig. 5 Analysis for grinding specific energy
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Fig. 6 Analysis for tangential grinding force
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