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Changes in Mechanical and Electrical Properties as a Function
of Unidirectional Pressure Changes in Preforming While Isostatic Pressing
for Graphite Block Fabrication
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Abstract In this study, a graphite block is fabricated using artificial graphite processing byproduct and phenolic resin
as raw materials. Mechanical and electrical property changes are confirmed due to the preforming method. After
fabricating preforms at 50, 100, and 150 MPa, CIP molding at 150 MPa is followed by heat treatment to prepare a
graphite block. 150UP-CIP shows a 12.9% reduction in porosity compared with the 150 MPa preform. As the porosity
is decreased, the bulk density, flexural strength, and shore hardness are increased by 14.9%, 102.4%, and 13.7%,
respectively; and the deviation of density and electrical resistivity are decreased by 51.9% and 34.1%, respectively.
Therefore, as the preforming pressure increases, the porosity decreases, and the electrical and mechanical properties
improve.
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2. Experimental procedure

2.1. Raw materials and preparations

2 ATl F1A 2 ZFA= POCO Graphiteiit: (7]
7

=)9] EDM-3AIES 71A7Fs § 2A8sh 1254

- o] - o) - =R

H R

il & & AFS B vk dvh19-21].
B ATNE QR 1TSS BE3)e] FUskn
= S Sstst

] = T
Tdskar 4o

AT s il e )] = S Novolac type)

ofy

o 34 (CB-8081)E AMEEIATE 1EF TR
B B YEE 134 umo] At

ZFAA} AFANE 8:29 FARE E3Fsle] 50 MPa,
100 MPa, 150 MPaZ of|H] A3 3Tt v g3 S 4=
71t Whao|lo | V)= 60 x 40 x 60 mmSATh. ¥4
HAE CIPE o83l Z+2} 150 MPad] HE o g 28 &
A3F F40°C] QEA 2447F AZREAT e B
SR 7)o BN 1000°C7HA] A7 3 1A)7F
fFAISIATE A=A APeA= Fig 19 YERASISH

B Ao AREE FAAE ov] 33| ged U=
old, €3} & AA| F9] 80% oS ARt E B A
ToA AxE E5L2 SAEFl2 HsIATH21].

AEZz70 e AMZ L Table 1914 HH3FA
60 x 40 x 60 mme] F7|E A FH ZAE2] Wr AE
£ ZRI5H7] I8 ARV|E o83t Fig. 29} 2ol At
stHoH, At A o] FAE SAES] FAV AR
Aok ddd 15719 SALESLS #1500 ALEE Avls)
o] 10x 10 x 50 mm 7|2 2= § dlo]H] 3 ¥RJE T

15709 AZS At 2= Yehlith

2.2. Properties of Graphite Block
2.2.1. Bulk density and Porosity
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Fig. 1. Experimental procedure.
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Table 1. Sample name as a function of molding condition
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Sample name CIP Preform pressure (MPa) Remark
S0UP-CIP 50
100UP-CIP (0] 100
150UP-CIP 150
150UP X 150 Comparative group
40 mm= 3} 0.5 mm/mind] SE2 S35l 4] 5=
_ ARk 19, 21].
Sy = 3WI / 2bt* (5)
Sp : WHBEN/em?), 1 : ZH 7+ Ag)(cm),
W : stz b : A1 F(em), t : A1FAS] F7(em)
6\
&
2.2.4 Shore hardness
) 60mm > Bl P ZA B (DS )SZ ASTM C 886 +4= o] &

Fig. 2. Scheme of 60 x 40 x 60 mm graphite block and 10 %
10 x 50 mm sampling.
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2.2.3. Flexural strength
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3. Results and Discussion

3.1. Bulk density and Porosity
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Fig. 3. (a) Bulk density and porosity, (b) deviation of density
of graphite block.

3.2. Electrical resistivity, Flexural strength and Shore
hardness
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Fig. 4. Electrical resistivity of graphite block as a function of
molding condition.
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Table 2. Properties of graphite block

Sample

50UP-CIP 100UP-CIP 150UP-CIP 150UP
Bulk density (g/cm?) 1.558 1.562 1.603 1.395
Porosity (%) 252 25.0 20.4 33.3
Deviation of density (g/cm’) 0.024 0.023 0.013 0.027
Electrical resistivity (uS2m) 31.6 31.0 28.0 42.5
Flexural strength (MPa) 26.4 31.1 33.6 16.6
Shore hardness (HsD) 76.2 76.7 80.7 71.0
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Fig. 5. Mechanical properties of graphite block as a function
of molding condition (a) flexural strength, (b) shore hardness.
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4. Conclusion
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