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ABSTRACT Pocheon granite specimens were thermally treated with cycles of predetermined
temperatures ranging 20°C to 600°C. Characterization of thermally-induced microcracks were
carried out using optical microscopy and their effect on the various physical & mechanical
properties were studied. Generally, uniaxial compressive strength, Young's modulus, Poisson's
ratio, elastic wave velocity and specific gravity were found to decrease with increasing
temperature. From 300°C upwards, negative lateral strains were observed, which resulted in
negative Poisson's ratio. Dynamic Young's modulus and Poisson's ratio were found to be
generally most sensitive indicators to thermal cracking.
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Fig. 1. Microphotograph of Pocheon granite (crossed
Nicols). (gqtz:Quartz, pla:Plagioclase, bio:

Biotite kf:K-feldspar, ser:Sericite)

Table 1. Physical properties of Pocheon granite

Physical properties Value
Specific gravity 2.61
Effective porosity (%) 0.62
Longitudinal velocity (m/sec) 2990
Shear velocity (m/sec) 1890
Uniaxial compressive strength (MPa) 189
Brazilian tensile strength (MPa) 7.7
Young's modulus (GPa) 50
Poisson's ratio 0.05

2= 0.5-1 mm 727 & Jehdok(Fig. 1 22).

A5 QRS AAEe DY el A
6719] ekAlHel o @ HE] QFAlz|% 7] (Coring machine)
£ Agste] Azstdnh. A (Core)e] Z7l= BX &
shglee, Zoll o3 Aol R WaFo Rk Lehts
7 Sletol AAMAE 7 ol BUG Yo
Astelek. whEerEAgH S Alzkshr] flskel kil

Zol7t 2739l 267} H =& Ay, Abgdntr]
2 A 8stel A19H el F3 AWEsL 005 mm ol
W S gelasich RIS Folst A

7o) 7} 1:27} ¥ 25 Achehd i3l A1 gu ) 5

Ll

i Nlo i

2 Q7l8lelo] Wl E, HFFE, D

A, S, Fobgul 52 2Asksleh B A
WEstEEe) 50% FEeld WA SR 7
o, FolgulE Belazre] 50% el
AR, BAE FAeA] elod 6749 AlgAE

ob i ol o

Ags}glon), Table 1ol EH3LAee] B4l HAl
5o} ie

3. AEdd

3.1 oldx2]

Aol i wEEAEE A¥HE R
(Muffle furnace)el] $slo] of|dA|4H (Pre-heated
specimen)S- A|Zrstgick. AlgH ] g Aoll4]
600°C7H2) 100°C7HA SR slo] 7+ Farof|d %7}
100, 200, 300, 400, 500, 600 ("C)7} = %& slsich.
7 g2l #HneNrtA] 7hdE AlgE- F7)Fol vt
Z 53474 gka A7) Zulel]l IR iEte] 4L
o7 AAWZANF Agsigiet. BE oA Aol
3t F ol LE7R] 9] 7hdube 3] (Heating cy-
ey 1312 sk AgHe] ofjdxziAl A5
(Thermal shocking)}Z WAlsl7] 9Jete] 7M95EE
3°C/min o] =7 sdch” w3l Fadg s} Ay
Hflol] FLelAH x|} A Hrizh Wi-Aolel
2% Tl (Temperature gradient)7} $JA=1A] =
s17] Slete] L9 FAAZHE 120808 313
t}? oA L 2 aed ez 7] 6704 A%t
slelet.

3.2 oiobm MiZ 3 #0jH 2

dldesel we oldFals e 2
Sfehol AR S ALgelir). Arl ARl o] &
%l ofu}s(Polished specimen)e| =Z7|= 27 20
mm, 1 2 mme] QoA oAl Fo
Hroj|2] A3k 49k & Diamond pastez <iw}
sto] Algbslgict. vk e A W Hadderis
Zk7] 1N A2kl vt

WHAAT| S ASstel Bl FATAS At
A gebd o 243ke 2 ol oA dld
exol mit Folo) AHHES HAHOE sloly
Q= AR Qb AnkE g3 e] ohyel vl
= g S4skhzol o §3 & ek

oAnfdS clvfshis A 7 FAREES AE
(Hardness)zko| 2 13 odnlAlol} o3l ulEEs A%
7} 234 depA A Ko} o] F3-E7ke] Aule Xol=
WhAE] ) DA 0% 7] A AHRelieh b
BR} 4ol 44, $EFL) TS el ek o



2, S5 4EellE IR} of m|oket FAIZ &
w738l vehbe Rl ARYATE FFANA
obum Yzl FAA7HE Fdshes 2ol mig- ol7]A)
Het. whaAgR o) R ATl up2d 4o Aod]]
A2 Agshire A Fdeol A EaskA ok A
o2 vehd fAlE 4213l g wiAEe]
A EF ZAYAL et FEAS AR
Zr AAE Bdeich. zA £ 1000 2 s1dct.

3.3 Ehyulsr 53

GAAEEE G WAl v)AlFde] Ex)
ofl R1zHk W3kE vehdich. whebA, sl g o o
% BATIEEE Sgo A GSo] skl nl
Fzol mA: JEe FHY o epd 47} Aok
HAgEs 24 2yl AW (Ultrasonic pulse
method)S A}&-sle] ZFaH(P-wave)?} 3 2HS-wave)Q)
E55 S8 AL hEshEAg A 4
< A olGAGH e chsto] AR A zA g H
3k ZAN A FEo] edstE Rl u|xe oJgks
A7) Asle] Zh oAl GAIHH S AVI2el4] 4o
2 Y7HEgol Zut2 3)slo] £ elsigint. &=
g, o] RSt ol uX) = o gk 24| Sl
o] 42 4 A GRS T elollA] 4847k Boll 3
TAA SHHEGANSF dslEr 243 U]
ok BASEE S 4 zAgH} T
ol et TS FAs e viFH FATTEE Al

et

3.4 ChEot=AIH

ch=qhE Aol A8 A= Interlaken A}
#H & AsAlel A47])(Closed-loop servo-con-
trolled machine)24] ¢}=882 4.5 MNoju}. A
Holl 2h&38li= Z3lz-2 Zallode) A57iqhatol] Bzt
¥ 50 KN g3F9] 4=¢}7]|(Load celDE o] &3} A4}
o, Aekate] ol ol uh AlgAS] 2w 2HL
T-52A el 2l 2F¥ LVDTE ol &4t} A|gH)
£ 52 Zulek A4 (Axial extensometer)E A
gste] ZAslglon, FYUYEL Ak Al
(Circumferential extensometer)& o]&3}¢ic}. =4}
F AAlE AR FHYES A FE e dF 7)
T7dololl HEE Sl 9] wisleke] Milg R FAele,

B da AatF 3

Epdich. AT 7l e sl FHE sjeua)
32 slo] Alojelglon, 28 E 1.76-1.91 (um/s)d
Aol zAslo] 2t AJHH L 7]F2 7 20X10°%s 2|
A2 W E Z74 % (Constant strain rate)7} 9Al5
5 319t 28 A% el Sampling timed oF
04722 &9}

4, Zit 9 nF

4.1 HIAlSD|H zhat

A&l gt Ao WSS Aoz o
Aty fsle] oG G H gt vk DS
F=3psleit. Fig. 2 & AR2 9l 200, 400, 600(°C) A&
Holl thsh Azlolct. A42A14Hl| ozt B2 A3} g
A7+ 73 AlIntercrystalline boundary):= A8 9313
2 A Ao veigon, iz F9-E 79
WEE A gkekel. 200°C Al 9] 7ol JApz 73
Alel] 22 o0& A o] ubAget & Byt
T Aok, AR Fhe] WL o) ekt Zlog
Uelkkeh. 400°C AlgH oA & diFEo] 4zl 74 Aloll
o] WAlElglon, 7|EFGL kel Zlog yet
sk, 3, A o) HhAE WMt o' e}
sk 600°C A Hfole AATE #HAbo)
400°C Aol wisl sl F71et 218 o 4= gle
o, AN Fde] A% ok A% Aoz Vehyt
=3

42 o3t BN

dldesel WE uF B FEFTFE Halebiol
Fig. 30l £415j0] gich. 1lg el ol Ee] 27}
ol whe} A HIFS AR Zhduhe 2
vhebget. £, 400°C o] Foll Ak wge) kA7) 87
gk o B velken, 500-600(°C)ol A= 7hA24)7)
o 7Heks ek, el Lol W wlETaE AA
kel g W wAFAe) B, wdo] oldk AR
Wol Age] A F7hE ek, sl Eat
9 3Bl Aol Zudtol wla} Fatol

po
i

ot O
of rir
a4

$9) 9ol 200CHAE B35l B4
s Ao UehgoLt, ol e w5t 300°C o) 4] ¥
W Z7heh Ao Uehdrt. Sl 500°C o] oil4l 9]
Z7he R Eke] A eled 500°Coll el FFHE 271



*

(c) After thermal treatment(400°C)

Fig. 2. Microphotographs of Pocheon granite before and
Grain boundary crack, |.C:Intracrystalline crack)
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Fig. 3. Specific gravity and effective porosity as a func-
tion of maximum thermal cycle temperature.
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Fig. 4. Variation of elastic wave velocity of oven dri-
ed & water-saturated specimens as a func-
tion of maximum thermal cycle temperature.
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