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Abstract

In order to produce an optimal performance solid lubricant used in the refractory slates, various

compositions of starch, graphite and water were evaluated by testing their viscosity, coefficient of friction and wear

performance.

At 15% starch content, the degree of viscosity increment rose in proportional to graphite content and

the lowest coefficient of friction was observed when the graphite content was at 30 wt%. Our results demonstrate
that, as the water content decrease, the ratio of solid content increases, which compromises the surface coating
resulting in increase of coefficient of friction. The best wear test result was obtained when the starch content was
at 15 wt% with graphite content at either 25 wt% or 30 wt%.
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[Fig. 1] Unit structure and unit cell of Graphite.
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[Fig. 2] Structural formula of Starch.

2.1.2 =9K(Starch)

H o

L]
=1 7~
E el

)=]
&l whg} Starch

212t ehie,

L
2309

7}

=

™

=]

A (Graphite)°l|

u]-ZE]—’ k!
=

=

W glo] we)
Al4==47], Four-ball Wear Tester

L%k
1

=]
=

A

kel

=)e
1A, vt
H

P
=4

2.1 H8 1=
559t =(Starch) 28]

A,
4o
o v}

3



A7) &5k =8 A A6l A3s, 2015

rpmZ7HA] AHkE =
=2 60~80 wt%, Graphite
hi= 5~20 wtse] 3o A|za}
Ak Az Fag ¥ FRHTE 100% FY3h,
StarchE &71°] Y43 $ 10CE 7148l wksto]
StarchZ &#A17] &, GraphiteZ $¢3%] 1000~1200
pm &2 303t ik g 5 HIRARL A WAAE F
38k 1000~1200 rpm o2 107+ aRkete), o] % I
L} 2($19.0~41.0 mm, 18 EA)o] 4% Ball Millel
A= g 5 oF 0% 5t 7HEskrh
Starchi= 5~20 wt%E 5 wt%2(S5, S10, S15, S20)
Graphite™= 10~30 wt%7F4] 5 wt%2(G10, G15, G20,
G25, G30) F7HA719A Alzstdrt & 2070 3=

bl

Az} H-2] 9] A (Corrosion inhibitor) & Schulke
& MayrAF A& 1 wt% AHESF Tl 24kl &9 3

-2 Graphite®] wt%ell wel 5 o] 100%7F H s
A7 S 2484tk Starch 15 wt%©] 2 Graphite®] 3
o] 10 wt%ellA] 30 wto%7hA] Wskel= A& 44, Al
729 24L& Table 13} 2t}

[Table 1] Sample formulation using 15 wt% Starch
(unit: wt%)

S15 S15 S15 SI15 SI15

Division GL0 Gl5 G20 G5 G30
Water 74 69 64 59 54
Starch 15 15 15 15 15
Graphite 10 15 20 25 30

Corrosion

inhibitor 1 1 1 1 1

# S Starch, G Graphite

23 &4

231 ¥x==H

300 ml2] B]7 ¢l 250 mle] Al &
74 71 EA(torque) 9t ZHEERIE Ao HEg &4
= AAE, 9 9% 31 H=A(Brookfield viscometer)

Ol

£ AHgstol 23900k 300 ml BIAC 250 ml A5
HAL TR MR L 5 % q SAAE A=A A
At AR BE F 95Y FAL SANA A%
2 274390

2310
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[Fig. 3] Tribology Tester for measuring the Friction
Coefficient of Starch and Graphite Sample
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[Fig. 4] Four-Ball wear testing balls.
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[Table 2] Viscosity depending on the change of
Graphite and Starch contents.

Viscosity Graphite(wt%)

(Poise) 10 15 20 % 30
2.0 2.0 20 20 20
Starch 10 | 20 25 30 30 50
(wt%) 15| 25 30 35 60 170

20 | 35 60 105 125 200

l
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739k 15 Aol Starch S 5720 wt%= 3l
Graphite 32 10730 wt% W3alslaA Az3 A 52s
ARAA FE5S 7] F, oA 2447 Ax2AA F
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[Fig. 5] Friction coefficients depending on the
change of Graphite contents for 15 wt%
Starch.

[Table 3] Friction coefficients depending on th
change of Graphite contents for 15 wt%
Starch.

S15 S15 S15 S15 S15

Sample G10 GI5 G20 G2 G30
Initial 0320 0270 0280 0305 0240
Final 0213 0350 0200 0250  0.80

Average 0.182 0.177 0.174 0.171 0.131
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[Fig. 6] Average friction coefficients depending on the
change of Graphite contents for 15 wt% Starch.

[Table 4] Average Friction coefficients depending on
the change of Graphite and Starch.

Average Graphite(wt%)
Friction
Coefficient 10 15 20 25 30

5 | 0410 0.366 0.356 0.287 0.265

Starch 10 | 0.382 0.370 0.343 0.247 0.220

Wt%) 15| 0182 0177 0174 0171 0131

20 | 0184 0.159 0.179 0.190 0.194
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[Table 5] Four-Ball Wear test results (mm)
Graphite(wt%)
Wear
10 15 20 25 30

51 152 131 115 102 0%
Starch 0] 102 08 065 062 057
(Wt2) 15| 070 072 060 05 048
20| 071 070 08 08 090
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