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A Comparison of the Cooling Effects for the Compressed Cold Air and
Coolant on the Cylindrical Grinding with WA Wheel

Seok Woo Lee*, Hon Zong Choi**, Hae Do Jeong***

ABSTRACT

Recently, environmental pollution has become a big problem in industry and many researches have been done in
order to preserve the environment. In the grinding process, the coolant has great influence on environment. It contains
several chemicals (sulfur, phosphorus and chlorine) to improve the grinding efficiency. If these additives go into the
workplace atmosphere, it is harmful for workers. It can also cause the environment pollution. Because of these reasons
many studies have been done to minimize the amount of coolant. However the small amount of coolant can cause the
thermal defect on the ground surface layer.

This study forced the effects of the compressed cold air when the spindle shaft materials (SCM4 & SCM21) were
cylindrical ground with WA wheel. The compressed cold air was used as the coolant and grinding performance was
compared with that of the conventional grinding fluids (emulsion). Many experiments were carried out with these two
cooling materials. The surface roughness, residual stress, and roundness were measured for the cylindrical grinding. The
test results showed that the compressed cold air was very useful as the cooling materials for grinding process. It was also
efficient to minimize the thermal defects of workpiece and could also play a role in solving environmental pollution.

Key Words : coolant(d 2} ), compressed cold air(%h %4 2}37]), vortex tube(E & =), residual stress(F7-3 ),
surface integrity(3£ 8 F $1), roundness(Z 9 &), cylindrical grinding(¥ 54}
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Fig. 2 Hardness and residual stress as a function of depth
below surface after heat treatment
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Table 1 Experimental conditions

Grinding . - .
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machine
L WA wheel
Grinding wheel
(WABQLI/JTV, D305x25x127)
Induction hardening,
SCM4
. Hg56~60
Workpiece — -
Carburizing and quenching,
SCM21
Hgc 56~60
Coolant Emulsion (4%)
Pressure (kg/cm?) 4
Grinding| ]
.. [Compressed| Velocity (m/sec) 40
fluids )
cold air | Nozzle diameter (mm) 9.3
Temperature (TC) -4,-15,-25
Multi point
Dresser .
Dressing diamond dresser
condition Depth of cut (a4, ¢m) 5
Feed rate (mm/rev) 0.05
Depth of cut 3.5.10. 20. 30
(a, (m/sec) T
Pl Wheel d
e eSPEEC 10, 25, 30, 35, 40
grinding (v, m/sec)
Workpi d
OTRPIECe SPEEC 10, 15, 18, 20, 25
Working (vy, m/min)
Londition| Depth of cut (a, tm) 5
Wheel speed
30
Traverse (v,, m/sec)
grinding Workpiece speed 18
(Vy, m/min)
Feed rate (v, mm/sec) 10
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Fig. 3 Schematic of experimental equipment
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Fig. 6 Influence of Q,’ on surface roughness and residual

stress for different materials
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Fig. 7 Surface roughness and residual stress for different
cold air

T AeH ols 4594EIY vt e
7bE AelMe a2 ol
23719 2E7F -15ColEl A9 md
= QARE ol 8dh B Hxwe
oz AR SHFL AAFer
ol&she A Eoh 4EEAFIE o83}
°f A% SHl A F e & F Ax
ol 4TI KB 52
A ¥4E%E 59 dFEYE 2Y
Aztdg.

do M oL
posA
“’lm;ggg
2 e N o2

R A R R
PO

3.2 EtH{A HA(traverse grinding)

Edu L A2 F 7o) 40mm, Zol7t 250mm
2UES AEQY sCM21 & Zo] 25mm 9l &
Fou RES o)g3lo] A ZQolE WalEuEA

—

[o]
R



NS . HUF  HAE : BEHUEFRNA A 17A A 105
dol WFo 2 200mm B HFL sl AAE A AHEE AW Edulx Aie AE £Eol
AgA 100mme] AFAN ERALsIS A9 HFE ol FPOE o)$g FUA 3L &7

52 2A35. ol EfHA JtE &Es
10mm/sec 24 FZAE 13AY 42mm 9 o]F9]
HEEZ gth olRAE &Y & 1¥dd F
g3 AHL €50 ¢ 53 AE AYNEF 3
74E ZZelth

~
n

T Y T T T T
—&-—Coolant {Emulsion, 4%]|

- O - Coki Aif [-4T. 4Kg./em’)
~—w—Cold Air [-15T, 4Kg. /om?]
- a7 -Cold Air [-25'C, 4bKg, /em’]

’
v Traverse length = 200mm

Measurement paint = 100mm
Wheel Width - 25mm
Workpiece Dia. = 40mm

Traverse Grinding
SCM21 WABOIJ7V

v,=30 m/sec

v,=18 nvmin, spark oute0
v,~10mm/sec (4.2mmirev)
a,=5um, f,=0.05mm/rav

Surface Roughness (Rz, )

V., ~50mm’/mm

N I 5
0 S 10 15 20 25 30

Depth of Cut (a, #m)

(a) Surface roughness for different cold temperature

2.0 T T T T T T
Traverse Grinding

SCM21 WABOWITV
v,=30 m/sec

v,=18 m/min, spark out=0
v,=10mmisec (4. 2mmirev)
H 2,=6mm 1,=0.05mmrev
v,, =50mm’imm

Traverse length = 200mm
Measurement point = 100mm
Wheel Width = 25mm
Workpiece Dia. = 40mm

n

[
1

Roundness (um)

—#—Cootant [Emulsion. 4%]
- O -Cold Air [-4C. 4Kg, /om]

—y—Cold Air [-15%C. 4Kg, em’]
- - «Cokd Air [-25T, 4Kg, /om’}

0.0 s L L 1 1 1
0 5 10 15 20 25 30

Depth of Cut (a, um)

(b) Roundness for different cold temperature
Fig. 8 Surface roughness and roundness for different cold
air
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