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Study on Efficiency and Mathematical Modal for Grinding Convex
Curvilinear Revolving Workpiece Based on Linear Envelop Methode

LIN Bin, ZHU Yong-kui, DU Fan, YUAN Qi-hai
(State Education Ministry Key Laboratory of Advanced Ceramics and Machining Technology, Tianjin University,
Tianjin 300072, China)

Abstract: The convex curvilinear revolving workpieces with higher accuracy and better surface quality are
applied extensively in the area of aerospace as well as others. The traditional locus method for grinding
can not meet the demands of highly efficient precision process due to low accuracy and efficiency. A new
linear envelop method to process convex curvilinear revolving workpiece and its implementation were in-
troduced. Based on the analysis on the forming mechanism, a computational model of cc points suitable
for this forming method and keeping the same scallop height was proposed. Compared the efficiencies of
linear envelop method and locus method under the same scallop height, it can be concluded that the pro-
cessing efficiency of linear envelop method is about four times higher than that of locus method when the
radius of curvature on contour lines outside the workpiece is comparatively large.
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Fig.1 Schematic diagram of method of loci

K2 HRALERR R R

Fig.2 Schematic diagram of lines enveloping method
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Fig.3 Schematic diagram of using cup wheel to

grind parts by method of loci

Pl 4 Pl o R I RRIE DB, 5% B2 A 245 1 2
TR RN TN R ARl 5% TR iz sh s A, S
AN R B4 FH A 4 i v A9 A P AR R (O
AN A AT bRy — A 6, A BT 4 R A SR
VRN B 5, T8 1o 80 R 0 e [ e A 2 PO % 0 I 2 A%
AT DS IAT AR 245 [R5 T4 T 48 B e 7 1B 5E 1Y
Y AR Y], S SRS I .25 1 TS,
RN T A e A v RS AT A 2 i T 1]
S L, B el R AR L

K5 BRI FAT 04 SR T B 2R A0 45 iR
DR BERIN o R B A AR is S R S AR
FEARDFEAN R e P T 4R A1 54 v B e 1



59

ELAALEE TN T R 1 A A ) B AR S ORI S 1145

A

T
K4 MOIBRMR S HE LS Tr ka3 R B

Fig.4 Schematic diagram of using cup wheel to

grind parts by lines enveloping method
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Fig.5 Schematic diagram of using parallel grinding wheel

to grind parts by lines enveloping method

2 JTImtE

K15 2 i, BIRek LS T8 ih
LR AR S o 7 8 A2 Pl A T o R D
PRIE ), — A 1 il SR DR — 450 A i EL 7 ) fik
5 TR] PP B S 2 A PR XA L AR I L
I WIS R A SR S EOE
AR AR LD BB R Oy B A R , (H AR
AEAE TR UIHI B[R] 8L, 5 ma i T R0% I 3 45 4%
B B ) fits S N B T = Z VI, i
AT LA R il 5% B o B 1R RN

Bl 6 Fi7R,A B J&J]fil i, OA F1 OB 43l & it
A RS B 5 TR N A B, AR
F TR T AR AR T X SR SR ) il 5 A LB
b B EE R TH (PRI D F6 R v I, A TR FE R SR

) 5 TGS, ENTMAER 0 B T #0E
My 2R A BRI B A SRR SERR N TR ER B R,
FEEBRIN T 25 K AR/, AR 5 A Rl B
Z A0 T AR I o 2 2 — B B9, 3k B [ 9 ) 2
% R5ABRIMIMEES [ A1 0A 5 OB Wy fh 6 A 5%,
B (1) 2R X R B s AT LATE 5 K AR KB, i 75
TR ST A Tff bt A8 T S A R

LT 2R
AR

Ko HAWUKITEI] it B nREr
Fig.6  Schematic diagram of calculating cutter-contact points
for grinding convex curve rotating member by lines

enveloping method
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Fig.7 Schematic diagram of calculating cutter-contact points

for grinding convex curve rotating member by method

of loci
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Fig.9 Diagram of connection between processing efficiency

of method of loci and radius of cutter chamfer
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Fig. 10  Simulation diagram of method of loci
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