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Abstract Synthetic sandstones have been widely used in petroleum, rock and soil engineering for their easy acquisition
and controllable properties. However, there are still some differences between the mechanical properties of the artificial and
natural cores. In this study, synthetic sandstones were prepared with three different curing systems to investigate the mechanical
properties of epoxy resin-cemented cores. The effect of curing systems on the mechanical properties of artificial cores was
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studied through the comparison of uniaxial stress/strain curves and rock failure forms between the cores cemented with different
adhesives. The dominant factors affecting the brittleness of the cycloaliphatic epoxy resin-bonded cores were determined by
varying the curing agent ratio, the curing duration, and the catalyst content. Considering the material aging of epoxy products,
mechanical tests were conducted on the artificial cores that have been treated with fluids, and the sensitivity of the mechanical
properties of the core to fluid was analyzed. The results show that the mechanical properties of epoxy products are related to the
type and molecular structure of epoxy resins and curing agents, which lead to the differences in the mechanical properties of the
synthetic samples based on different curing systems. The cores cemented with cycloaliphatic epoxy resin have relatively high
brittleness. The strain softening was rapid and the apparent failure line was observed on the core surface after the failure of the
core. The catalyst can greatly affect both the brittleness and strength of the cycloaliphatic resin-bonded cores. A low content of
catalyst may lead to distinct plasticity, while a high content can lower the core strength. A dosage of 3% to 5% is recommended
when using DMP-30 as the catalyst. The artificial cores are sensitive to water and mineral oil in different degrees, and the effect
of water on strength weakening is more obvious than that of mineral oil. The core lost up to 50% of its strength after two hours’
soaking in water. It is recommended that the sensitivity of core strength to fluids should be considered for research involving
mechanical properties of epoxy resin-cemented artificial cores affected by fluids. The results can provide some guidance for
reducing the difference in mechanical properties between artificial and natural cores and the application of artificial cores in rock

mechanics experiments.
Keywords synthetic sandstone; epoxy resin; mechanical property; adhesive; core preparation

doi: 10.3969/].issn.2096-1693.2023.05.057

0 55

TEM AT U, S 1 A P b s
AE IR AL, T T = N R SE
5o = NBUITE A A O — o0 R AR O A
Al 225, Hh RS OIS T H B 5 O FUR SR 7R
ko IR I MG 8 AR DA K R AR 5 0o M o 1) B
BLME, AN A0 LUHS) T AR BORMWE it al 45 i s e =
WS 32 0 H

FR A Stimpson!" X A 3 500 il 55 07 1 19 L4
SERIM BB S FEAA A K. . Al W
B BB SR 45 BEE NS S OBARR AR, —ik
B R, WPPR PR 2 LR AR
W T N A O A . NSO . A
YERPAEIOR ML A B, B 5 TS — e A )
ZRAPRE CANER f 0 FNER 1), PR RO 30 1 J 24551
g, AT, AR SRRSO A
RIS X 2 A DA R mT o AR A T T AR A
KIOCAET S P, PR IR A e ik a0 i
il 28 A 5 A 3] TR Tz B H]

Klimentos %5 1 {fi H Araldite 23 7] 4= 7= i) 38 E W iR
CY1301, DAiASEfbal3i sk ok, 7 NEws
HIEIEE, JFEXTEOMILB R T TR, EERY
il A A AR BRI HAR, Hl4 T S5 HZ MY
Ftk . FLBREE RIS AU REEE &, AT E LA
WA 0o RBERAEPRIN T — B T RS W BB e 45 10 55

T = iR NP S =Rl N il R STEU PG =1
DS RIRA O Z A | S5 S e 5 L (%) e 43
B Tz AR AT FEM: . B 06 DO S LR R B i
Wi, TR . B - AR R N FORR AT A T
FDT A, TP ORFLIBRRE . IRAERRL, T2
PR AT N O AT SR VR T T 40, IR
S DS & HAT SR KRR O, (O ) S 8
K EACFIVE R BREER), SEBL T A O R A A s
XTI EM AR e 2 A O M i M H g i [ R
H AT A EIREE . an, A8 A5 U2 fif 2R R
JI§ E44/ R TR AR 650 [ 4k 14 22 R Bz -4 hy ki 45
F, T A E KA ORI s, Rl IR
VeI X s e e O PR R RIS 35 R 1) F2 22 PR 3
PUEEHEAT T 5307, TR 28 45 U0 TP S8 g R
SERNH A N O, X 0B S RGN
AT TGS, AR ], IRES
Fefil, DA R FE T X5 0B 38 R A i, 225557
S USRS T — R RS A SRb I S8 i J 245 O il
Ti, TN A SRR 43 AT R 45 79 5 B R i e
ODFLB MR EERER . B S KR AE O ALY
SYESEH (LI . B SE ), 3D ATEREORZ Wbl
FHF A O A i 45 U5, 507 V55 UL I BR S g 1
FELER, W 3DFTERHEAT T = 2 4% I AL I R )
BN K50 B 4, 220 0 T I LS A A AR, Y
SR, SDFTENA LI AR B 24, FEAR R T —Ff,
KRN PLACRZLER 'S, wkmifig U945



602

AimBlEER 20234510 H S8 EH S

SR, TR R SER IR e 45 N 3 O 1 i 48 7 VA A
X TR, HET AT AN D OC T L A8 M PR A 5L (H
ﬁ%ﬁ%ﬁ?ﬁ&%b%ﬁ%ﬁﬁogﬁﬁﬁﬁ%m

2505 O A U LR 58 Pl B i e, 3

/\ﬂz%§ﬁ§j’z?d)Eﬁimfgiifujid\liiiﬁﬂéﬁiiifq“E@
Eém?ll%? X T O B AR T8 SR I R AE 5 T Y )

2R TS B NS 0 5 R R U AE 72 i
J7 T AR X T 3 PN g 2 SRR DG 5 R o T
M. — WS, AR —FaPURER], B
BABAFHARSES T, BRBEA — Pk, T A
Y PN R sl W kot I T 2 S T S22 L G o
FIRSR A D NEEA — 2 21, Araujo—Guerrero
S RO 3D T P AR B e 25 N 36 0o B =l JEE
R [543 Fr) S5 SIC 06 T T X SO A T 2 R A T TR O 4
T 3 AT o AN 3k i PR A kg R e A i, T = 2 A

flgo TR, JRUEA LE BRI i R W T R4S D 34
SRR, AEEIIER T U R AR IR A BB . H

FTT 3L R P SR i S 288 7110 LA SL I A BB 4800 g o0 2
TR NS i = BN 7 S U N e RE USSR 2 A EZ = W |8
ML b, FERARFRE L, SR 28 (0 2142 i
JRE A0 LR o 22 S A o > T AN [m] 9 B S8 IR
g, & B A O T RE S R A A . A
WAL X AN [R) S 70 1) A SR i e 280 790 1A 7 % L AR
WA, FRER A FE R — A 5 2
Eﬁi%lLfﬁHTﬁﬂﬁiHﬂY‘bm@ﬁq”HT g2 T RE TR
gy Efm & AR A DR IR S 19 ) 2E
BB AN, AR — 2P
BRI, AR SCER X AN TR S 70 1 34 SR g [ A Ik 2R i
g5 NP A AT F12A e B A A o AR 15 1 Uy
YB3 e 37 i R Ny B S 1 s | A
AR AR B B AR AL, il a8 T 2 TN R A 4L L
RANIERD A, IR T H . xR
LR R, BT T AT O AP ) E B R 2

FEXTPRA R B & A TR, X B A R P i
g, vHe TS A ORI A R ae il
B,

1 AEbahls
1.1 FI&EEE

SR 2 A R 2 (R RS ZE VR, R TIER AR
WRRELAR RVE MR R, iz SW¥ARE, B
A, SR R A A SRR, WA
—ER I ATE O

FrO PR TS AR R B VIR G, NIRRT I
FEE AT 50 1P T e F= AR A K . H A
[ Ak A 28— figt LA XU A BB SE B B B44 5k EST il A%
43T R WERE 650( LT AR 650) A 3 hlt, H[E 1k H58
fEm, HEA—EMEE, drophaE i, hT KR
FL—B R — 2R, s AR g . 1L
ISR, sk R AN, S DS R
SR T JINAEEAT o fofF YT T 31 £ 3500 R G 2 G 2 44
2021PETH T 2 BT L IR R, PR iR E44/ R T
FIRSFREERE M i 2021P/ BREF[E AL ZR . 20 58 5%
3 PR R BRI T A A D il &, IEXEAE
OIS AT
1.1.1  FRE K 5 E44/650 [ b7 3

PSR i E44 S 0L A B3R S B A (1 — Fh, E44
MR AR, REZAERR IR EE N 044, H
A FEERIANEE 1 B o 36 Tk A B AR 3 o A 78 4y T4
s, AE5 2R AR K2k AR R, A B e ik
MRS, TR AELE, WY A S i

IPESEVERE, (RIRI S A 2 | SRS SRS
RN N =i I s

AR BRI Y, E44 18 £5 0 22 i 2 [ A5 1
o B I 22 M S 1AL AR 73> SR, Bl SR Tt

B WEABRRERELFERN

Fig. 1 Chemical structure formula of bisphenol-A epoxy resin
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