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Table 1 Experimental conditions, mechanics parameters and deformation mechanism

Q Temperature Confining Maximum main  Differential Strain  Strain rate Deformation
sample /CCH pressure/(MPa)  stress/(MPa)  stress/(MPa) /(%) /(s mechanisms
QO3 500 1315 3673 2358 15. 60 5X107° Semi-brittle fault
Q04 500 1381 3668 2287 24.00 5X107° Semi-brittle fault
Q02 600 1295 3668 2373 16. 74 5X107° Semi-brittle fault
Q08 600 1310 3562 2252 19. 10 5X107° Semi-brittle fault
Q09 700 1350 3562 2212 19. 10 5X10°° Semi-brittle fault
Q10 800 1348 3495 2147 10. 84 5X10°° Semi-brittle flow
Q12 800 1340 3358 2018 18. 20 5X10°° Semi-brittle flow
Ql4 900 1288 3544 2256 16. 78 5X107° Semi-brittle flow
Q19 900 1304 2433 1129 31. 95 5X107° Semi-brittle flow
Q22 900 1406 3198 1792 29. 20 5X107° Semi_brittle flow
62.10 Constant load
935 1383 2609 1226 17. 24 5X107°
Q24 950 1253 18. 33 Semi-brittle flow
965 1005 25.50
950 1360 2695 1325 9. 88 5X107°
965 1350 11. 57
Q26 980 1460 15. 31 Plastic flow
1000 1480 16. 27
1000 1297 35. 87 4X107"
Q17 950 1330 2320 990 25.52 5X107° Plastic flow
Q20 950 1440 2400 960 21.00 5X107° Plastic flow
Q23 950 1418 2185 767 13. 30 5X107° Plastic flow
Q36 950 1251 2590 1339 19. 70 5X107° Plastic flow
Q39 950 1300 2974 1674 75.00 2.5x10* Plastic flow
963 Constant load
Q30 965 1350 2915 1565 40. 09 5X107° Plastic flow
Q31 965 1364 2554 1190 29. 09 4X10°" Plastic flow
Q34 965 1360 2497 1137 12. 85 5X10°° Plastic flow
Q29 1000 1310 1862 552 12.23 5X10°° Plastic flow
Q45 1000 1304 3087 1783 68. 00 2.5x107* Plastic flow

Constant load

Q49 1000 1304 2804 1500 81.00 2.5Xx10°* Plastic flow

3.2 FEHERsNE

TR EEAE 800~950 °C i, 7 e 5 (14 1 7~ 1y A% b 2 2 Bt e M 5 107 A8 A Ak L LA B0 2 i 1 3 3h R AiF
COLPE 1) o DNl iy 07 728 S 7 o i 78 o D /0N Al e g A8 K R 8 i S 560 v 4 K 22 R i 590 2 7 A8
R B 494, bt 25 1 A8 380 22 I AR P B Al 2 vk g . BB T IR B AR RRAE . N 7E S5 T
900 °C (FEdh Q22) B B8 CULIEL 3) , M by 28 B B 1) 1 728 1AV A 3 00 - SR J5 DR i A AR Sk 22 T8 By
B, BRI AR BT R AR RE AL B REAIE . AR SCIRTRLEE D 935 CHECRE S Q24 AR RN 39081 1875,
AR TAR S AR Y s Y AR R B 18 Vo i, B FI B L O & e AN 2 . RETRLEE AN 935 °C HE
F| 950 °C,FE IR BE AR S AR PERS N . A 1226 MPa 38 05| 1253 MPa, 4 %H ) 7 48 35 5] 20. 3% ,
TR B PR3N E 965 °C 5 N A7 B 38 BE T i w0 BRAIG o 225 T AR S I AR B B, BB R AR B0 18 g AR £
FEARZE AAFERN AR E) 22 % LS A A R PR 218 T I R A T AR 59k I 4, B 3 e o2 2 T IR .



5 2 ROIRSE A S WP M R A ) SE IR T Y 171

FMWIRE b 2 e 1 U 3h e Ak O BB PR AR R L AR A

2 5001

935~950~965 “CoE M T e ¥ b 2 . Q9700 C
e W B 3h B B TR B X S 56 R AR Y R 20007 fF Q20T

M P A SR Ay S R R SR B R BRI ) Q491 000 C

SEWTVR A FE 3R 2 256 MPa FE(RE) 1005~ 2

11296 MPa, T [ SR w B 8 (LK O, (“% 1000 :
LI E 800~ 950 C A, 7 3 8 i 47 75 B4R 0 \{\‘

J RTG53 BRI R 1 B 1 HES L A S

P (Kb 5l He) S 1. 5~2. 0, 4 FEfh B E 0 20 10 60 80

G 5 7 R 1 AR AR 4 Q24,935 ~ 965 C)  Ja) HE Strain/(%)

R B URE PN A A B U R 228 AR AR ] floR 2R (AL
Bl 2(o) K 2(d)), XEHR R, LE 800~950 C
TR BE S5 AT o A 0 98 R T R0 B 2 ) o) A AE
3.3 BHETREE

T BEAE 950~1 000 “C Hif () I - oy A il 206 EL A S 760 %) % 285 o e 8 SRR AIE BRI R -7 A8 il 4% 2ot i
TR R I R 7 K TR o AN T I L A 1 1S T O, 38 3k 3N AR 55 AR B R AR Y 1 i R R A (L
B 1), DSl i) 07 AR H R sk AR e e ROR B 390, st AR Pt A BB EAEIE . BN, £E 1000 °C CBE
Q49 M AR TEAR /N AN 2 00 AR HE A AR SRR AR TR By B il ) B AR SR B 22 00 B S A 5 B Ok B AR
KBl J5 25 0 1 28 1% T R BN AR 55 4k (UL IEL 3) o 33X A4S By BERE i 5 B S AR B , T EL i R g n A% 4k
ARHE L 4,

MREEAE 950~1000 “CH, 75 LLECIR I G AR I A7y = BEAR I R AR J0RL S I 5 ) &8 25, % L3k 3
2~3 KA (F 2(e)~FE 2(h)) . XERMAERE 950~1000 CRHr B34 LAY R .

I AN L 8 38 1 A T 38 ) A AR A it P (Q39 . Q49) Sz B, 5 T it 1) A1 3 38 o8 BT A Ay B D i P 5
2005), H PR SRR T A SEH N SEER K 1. 3 GPa, & 950~1000 C . fe K ERW H1 2. 8~3. 0 GPa, 22}
J11.50~1.67 GPa, WAR FE2EN S 5AF T o A S A7 3 5 A0 G AR T T B0 A S0 i 05 .

3 e i L 20 iy R - R AR 2k

Fig. 3 Representative stress-strain curves of quartzite
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The Brittle-Plastic Transition in Experimentally Deformated Quartzite
SONG Juan'.ZHOU Yong-Sheng”, HE Chang-Rong”

(1. China University of Petroleum ,Dongying 257061 ,China;
2. State Key Laboratory of Earthquake Dynamics ,Institute of Geology »
China Earthquake Administration ,Beijing 100029 ,China)

Abstract ; Deformation experiments have been conducted to investigate the brittle-plastic transition of
quartzite under temperature of 500~1000 ‘C and confining pressure of 1251~1440 MPa. Mechanical
behavior and microstructural characteristics indicated that the brittle-plastic transition of quartzite in
experimental condition underwent three deformation mechanisms, namely the semibrittle faulting,
semibrittle flow and plastic flow. At least two transitions of deformation mechanism were involved
with increasing temperature. The first is the transition from semibrittle faulting to semibrittle flow at
700~800 °C ,and the second is the transition from semibrittle flow to plastic flow at 900~950 °C. In
comparison with the similar results reported by Hirth and Tullis(1994) ,the temperatures of two tran-
sitions we determined is higher by 100 °C than Hirth and Tullis” results. In addition.coesite was found
in the thin section of severely deformed plastic flow samples.

Key words: quartzite; high temperature and high pressure;brittle-plastic transition



