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Transient mechanics analysis and
comparison of the tyre and cone shaped
grinding rollers’ grinding process

LI Yanmin, WANG Haipeng, HONG Zhen
(School of Mechanical Engineering, Zhengzhou University,
Zhengzhou 450000, China)

Abstract: In order to make a comparison between the tyre and
cone shaped grinding roller’s grinding process in vertical roller
mill(VRM), the mathematical model of the tyre and cone shaped
grinding roller based on the differential shear theory was built. The
functional expression of the materials’ thickness in different
contact zone was also built. The equilibrium equation of the
materials’ differential unit and the contact force and contact area
of the grinding roller by integral were obtained. By calculation,
the relation between different grinding parameters (the thickness of
the materials, the working force and the deflection angle of the
grinding roller and the contact area were obtained then the two
kinds of grinding rollers were compared. The result shows that
with the bigger deflation angle, the greater peak stress the
grinding roller suffers. Under the same working condition, the

tyre shaped grinding roller has bigger contact area and smaller
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peak stress.
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Fig. 1 Schematic diagram of differential shear
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Fig. 2 Section view of grinding( tyre shaped grinding )

BHRER TN 220 mm, M HAS A 410 mm, 2%
RERIE 2420 215 mm, PAK 2 WA BEERA B ARG
P, BRI O SRS Bl @ B B AR koA

= u - T _arcsin 110

k_215cos(2—+(go 15)180 (215 ))o  (5)

B ER 5 I S x SR A
R(x)=\V215-(x-k)? (6)

WRIEAK(D—(6) ] IR R EHZROTZ F11Y
JitEN

dFl(x,e):[%@]ER(mxda, (7)
dFy(x,60)=0.5y(6,)y"" (6,)Gdxdb, (8)

Ay (00) FRHEBERL AT FIRIER IR 59(0) R 6 4L
BUZIER  E RHZ i 6 kN2 B BT DI R
B0 (1) (3)RAT) (8)fF
dF(x,0)=[1 ER (x)dxdf+

L, R
y(8y)cosd  y(6y)

0.5( L gy LUl+sin'®) oy 9. (9)
cosf ycos 6

K () FEFE fih i FBl A B 0, BRI 45 381 S R Xt
BHEIIERI RN -

, 0,
B L R
F= 1- E

[ ], et R G

st

cosb
YPBHHU S BTG5 B SR ) 42 fh T R
dS(x,0)=R(x)dxd6, (11)
TEAZ A S BBl N ALY, 75 21 R AR -5 Wl S ) 42 f
VAW

Ry LUsin®) oy 40, (10)
ycos0

S= J J:R(x)dxdﬁo (12)

TEAR(T) —(12)%,E 5 GG TR 2
SRR S DY U AR, SRR W RHE B AR R



- 100 - hoE 8 &R R

% 22 %

Z RS 5 BT UIVE B T R N T S ARG R
FLAREE 32 2 9% 52 B B K s i AR R, I HLBE R
FPRS R AL R AR LML, MR SCRR[14] 79 S50 25
e, AN E E=900 MPa, G=450 MPa.
22 IERFAE

TENT S TAE R S SR XS MR [ g h ISR A
o Hs 2 L[] S AR, i 2 8 e DR UEI IS ) 1 W] e i
A —Emy e e, KOt 7E 52 Br TAE R E Z 3 1Y
ST ) BEARTESE o

o> B DI e HBE T4 L B S R 5 YR Y
Fefih 3 SHERR TR, AREARE e (B 0 P AR AL
PRI, 75 MATLAB Ho AR A b 2

dh=0; FE=2x10";

While F<FE

F=0; area=0;

for x=0:0.1:220cos( (t—15)xm/180)

dh=dh+0.1;

end
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Fig. 3 Influence of deflection angle on contact area
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Fig. 4 Influence of working force on contact area
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Fig. 5 Diagram of tyre grinding

roller’s force distribution
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Fig. 6 Section view of grinding( cone shaped grinding )
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Fig. 7 Influence of deflection angle on contact area
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Fig. 8 Influence of working force on contact area
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Fig. 9 Diagram of cone grinding roller’s force distribution
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