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Effect of Sliding Velocity on Tribological Performance of Metalworking

Fluids in Deep Drawing
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ABSTRACT

This research studied the effect of sliding velocity of sheet metal on the tribological performance of metalworking
fluids by using the strip drawing tribometer and wear evaluation. The considered sheet and die materials were JSH780R and
SKD11, respectively. By pressing the mold material on the sheet metal using the pressure of the mold at 8000 N which is a
static load test that operates at room temperature. The sheet samples were pressed between the dies under three types of
lubricants: (1) chlorine additive oil, (2) mineral base oil, and (3) chlorine-free. The samples were also pressed between the
dies and sliding at 10 mm/min and 100 mm/min. The tribological performance of the tests were evaluated by the coefficient
of friction (COF) and die wear. The tribology test results showed that chlorine additive oil was not affected by the sliding
velocity. The COF values and die wear of both mineral base and chlorine- free oils were reduced when the sliding velocity
increased.
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Part Material Tensile Yield Elongation (%) Hardness (HRC)
JIS) strength strength
(N/mm) (N/mm’)
Die SKD11 - - - 58-62
Workpiece JSH780R 780 685 14-29 -

A

M3199 2 AuauiAvesaIiaoaunAny

Property Chlorine Additive Chlorine Free Mineral Base

Active elements Chlorine (<20 wt%), Sulfur Sulfur (<10 wt%), Sulfur (0.349
(<10 wt%), Fatty oil (<20 wt%) Fatty oil (<10 wt%) wt%)

Base oil group Group II Group II Group |

Appearance Dark red transparent Dark brown transparent  Clear and bright

Specific gravity (g/cm’, 15°C) 1.0000 0.9200 0.8856

Viscosity (mmz/s, 40°C) 135 126 96

Copper corrosion test (100 °C x1hr) 2 (Inactive) 4 (Active) 1 (Active)

Application Forming oil Forming oil Base oil
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Parameter Value(s)

Workpiece JSH780R

Die SKDI11

Contact pressure 6.25 MPa

Temperature 25°C

Sliding distance 300 mm

Sliding speed 10 mm/min and 100 mm/min

Lubrication Chlorine Additive, Chlorine Free, Mineral Base

d‘ a A = T A A=
919N 4 ‘]Ji&’ﬁ‘ﬂ‘ﬁﬂ']‘W‘VI'Nll‘VIﬁT‘]JIaﬂﬂlf]ﬁﬁ?iﬁﬁf]ﬁuﬂﬁﬂy']

Lubricants Major 10 mm/min 100 mm/min Note
Compositions (Low Speed/Heat (High Speed/Heat Generation)
Generation)
COF Wear COF Wear
Chlorine Cl (<20 wt%), 0.11 Low 0.11 Low No heat
Additive S (<10 wt%) required for

metal oxides

layer
ineral Base S (<0.349 0.14 High 0.11 High Heat required
wt%) for metal

oxides layer

Chlorine Free S (<10 wt%)  0.19 High 0.11 High Heat required
for metal

oxides layer
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MNA 5 11d@AININA Friction Coefficient vs. Sliding Distance of JSH780R strip drawing at, 8 kN. normal force, 10

mm/min sliding speed

4 A oy
Mineral Base
Chlarine

| [ |
v Chlorine-Free

Friction Cofficient

D-IIIIIIIIIIIIIIIIIIIIIIIIIIIIII
o a0 100 150 200 260 300

Sliding Distance (mm)

NN 6 LFAAININAT Friction Coefficient vs. Sliding Distance of JSH780R strip drawing at, 8 kN normal force, 100

mm/min sliding speed



