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Experimental Investigation of Grinding Force and Specific Energy of CSS-42L
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[ABSTRACT] By creep feed grinding of CSS-42L

with TG wheels, the influence of process parameters (wheel

Z it R VB

speed, workpiece speed and depth of cut) on grinding force,
force ratio and specific energy are investigated. The results
show that the wheel speed has the least effect on grinding
force among process parameters. The force ratio decreases
with the rise of wheel speed and increases with the rise of
the workpiece speed and depth of cut. The specific grinding
energy decreases steeply with the increase of equal depth
of cut when a.,<0.06 um, and the decrease becomes slow
while a,,>0.06 um. The minimum value of specific energy
of CSS-42L with TG wheels is about 70J/mm’ under the
experimental conditions.
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Fig.1 Measuring system of gringing force
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Fig.2 Effect of depth of cut on normal grinding force (v,,=400mm/min)
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Fig.3 Effect of depth of cut on tangential grinding force
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Fig.4 Effect of workpiece speed on normal grinding force
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Fig.5 Effect of workpiece speed on tangential grinding force
(a,=0.2mm)
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Fig.6 Effect of material removal rate on normal grinding force
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Fig.7 Effect of material removal rate on tangential grinding force
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Fig.8 Specific grinding energy versus equal depth of cut

56 MiAtHlEEA - 2015 4535 15 0]

PETRUITES HI IR, 17 28 A 3 (9 8 ) T 2280 el 2224
ISR T 0.06um B PETR AT BESE R AR 25

AR TG WP AT T CSS—42L P E IR V) B
IR, 38 2B AS (R S I FH 45 F T, CSS—42L 401
VI FE R L RE , BF9E T CSS—421 8 i) B 11 Jin
T, FELEUT.

(1) PR L B A3, B 0 R 1%, Bl T4
HELG R DTGRP R R BRI, BB AR R, 1
TR P, DI L T2 405 0 38 AR e 2 B o3 X S 1)

S o 3 AR AR S AR R N

(2) B RADFE Lo B, B I g L sl /)y, 384 K Tk
SRR BERIUIUR, B ) ) LEBG s 100 25 1 T, BB I ) L e
IR 13, 8RR 1.9,

(3)TG # % 2% 3t ¥ VI B |l CSS-42L 4K B,
V& HI) LY R BE A Y A B R R R, B R B
# MY a,,<0.06pm [, B HI L RE e, 1Y R IR R, 24
a,,>0.06pm [, BEH| HLRE N B SRS 140 F 22, e/
(HZ7E 70)/mm’® 5 FELEHUEH] T LS80, W 24
HIlJ=EERTF 0.06pum,

& X X

(1] ETN, BROCR, 08 SRS e J T8l J11%3)
ALY . HUBIETE SR | 2010, 3:48-52.

(2] BEEEW]RGUE WA R RS | P EUR
T, 1995, 6(3):25-27.

[3] John M B. Bearing steel technology. Pennsylvania: ASTM
international, 2002.

[4] B . s SRR RIS 5 R . s PR
2000, 20(3):148-157.

[5]  Karpuschewski B, Knoche H J, Hipke M. Gear finishing by
abrasive processes. CIRP Annals—Manufacturing Technology, 2008,
57:621-640.

[6] FHu. EHI SR REBAOCE . Wl A Bl
1983(3):38-48.

[71  Yang CY, Xu J H, Ding W F, et al. Dimension accuracy and
surface integrity of creep feed ground titanium alloy with monolayer brazed
CBN shaped wheels. Chinese Journal of Aeronautics, 2010, 23(5):585-590.

[8] Ren Y H, Zhang B, Zhou Z X. Specific energy in grinding of
tungsten carbides of various grain sizes. CIRP Annals — Manufacturing
Technology, 2009, 58(1):299-302.

[9] AEWmElH, HE , BRI | 45 . TCA BG4 R R I I &
FLESHIRBRFEAFST . P LA TR L 2009,20(1):24-28.

[10] ALALC , Ae5E % . BEHIIEEE . Jbat , 7 b A L 2011

[11] Backer W R, Marshall E R, Shaw M C. The size effect in metal
cutting. Transactions of the ASME, 1974, 10(1):61-71.

(it #&)



