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Investigation on mixed mode elastic-plastic fracture behavior of ABS
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ARTICLE INFORMATION ABSTRACT

Nowadays, polymeric materials are used in most industrial and engineering applications. In many
of the applications, crack is initiated in mixed mode loading conditions. As a result, investigation
of these materials at different loading angles is essential for safe design of structures. In this paper
the mixed-mode elastic-plastic fracture behavior of ABS material based on J-integral key

Original Research Paper
Received 05 January 2015
Accepted 18 January 2015
Available Online 02 March 2015

parameter was studied and the modified Arcan fixture was employed to investigate fracture
behavior of this material under pure mode I (opening mode), pure mode Il (shearing mode) and
in plane mixed mode loading conditions. This work has been carried out experimentally by J-
integral method named multi-specimen and normalization techniques. Finally, by fitting linear
and power functions based on ASTM E813-81 and E813-87 test procedures respectively, the
fracture toughness of this polymeric material was obtained in plane strain condition. The (J-R)
curve comparison showed good agreement between the two methods. The minimum difference
between the two methods obtained in a shear mode by ASTM E813-81 was about 1.37% and the
maximum difference observed in tensile mode by ASTM E813-87 was about 30.7%.
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6- Compact tension
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1- Elastic-plastic fracture mechanic
2- Crack tip opening displacement
3- Essential work of fracture

4- Fracture toughness

5- Normalization

4 opleits 15 053 1394 55 jurae Suille wadiie


https://dorl.net/dor/20.1001.1.10275940.1394.15.4.53.5
https://mme.modares.ac.ir/article-15-10612-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.10275940.1394.15.4.53.5 ]

ey Sleadt 9 Aoy yguilladuw (H45 )0

ABS (5 p0uly 03lo Sin W= SxianVl o5 j0 390 CawnSidy 54 )9

Jloel (slil, Setdly ol Fpy o o5le s (g5, Pu 8) alad o
(8) ke, b 3l 5l &S s (6 ol 35 d e b @l s
il e s 4 laosls (55,5 5

55 Jsb ()l  same ooisd 5 Pu s o5l s &
Dle aws a4 Slule = b Jloges 5l abais o by bl

er)-" Q; -3
(3o S p oogdle a5 335 o0 dbml (SBy (55 Sge Sl
50 Slabad CllSs sy ol pln el Jleel Sy 58 by sla i
18] el (65950 sl 0 00ls ialed 2 IS y0 a8 (6,135 )b 350 4w
3 99 dg0 « s 390 > 0 (6,108 ,L cllE (5T 0,8 L ol o
Jlo 53 5k omtess sl 51 08 ol s 1) 050 50 oS5 >
5 b (j9elS Slge cns gl [19] il Ko g ST Lawgs 1978
3955 b cgz ;01995 L jo cliwal G5 ol dalol o o aislu
Olyie v 08l woled po 4 ols plnil T (59, 2 Gl 05 ]
e g LS Aty aS&l Jdo 4 [18] s (6 38l sus Dol S )]
Al cpl jo 1iS Cod ol diges Cunl 0,05 ()l (635 0 Ceand j5 156
3 USE ;5 a5 jeblen 05 dalss anl ol 5l canSls Iadad 5 423,513
s b Jlagl aigly baojas cpl 51 G o 0 miS oKiws 4 odigds
Oy e sblyy jo AL colill oS nl ulul Gl S o
90) A oy dge (a0 yho) LAl 8iS 0ge my (Slmbe
el s 1 (45,90-90) (lamio 5,8 oS 1o 390 g (4,0

275 S biT-4

L gy g dlgo-1-4

oy iy S8 5 Jyame ABS (5l ool (g3, » e (gl ool 5o
skl gladigel Sjgo 4 ABS (slags bl sl ol bl 550
Grohn 21 ol 10§ yxe due (60%90) (slamiw slul o IS
0,5 4 Jlail Cqa bdisged 6 5F s 5l am aslsl jo g ab eols iy
95 2 Sl p0 99 S50 4 i e 30 o5l 4y (hae S5 (5]

Olfj o C)Lal 0)53 JSH:A

4 oplois 15 053 1394 55 jurde Suille wadiie

Slaiges Wiz gy -1-2

lp oS cald ISl (aBilej] sla by, cn i 5 (S by o
SSaix ol Gl 1972 b yo a9 K bwy Jb opiess
Jsb g owain olul b wiges o 5l ey, ol 4o oo @yl (Jie) cunsls
S5 Job a5 gysb a4 008 S8 I8 L cos ol - L jleses g9,
S0l glaie (Swil Wl (miS cod diged o gl adl B plS
laz s olKiws 5l badigas g 418 )5 & g0 (5,0 ,0,L o 2B ldiges
59 098 (6 8ol badises TS (gl S GBS Gl U Wigd e
F St azgmmn 4l 5 Sl S e (S Bom )
[11] 0% & 90

o sl (9, =2-2
Ol digad iz (55, O3] Jold (ligad aiz (Bg, 0 Com azilix
AlFlgs WS oo oanS i g anjap | gejl Gy, alivlie &
L) cnsls (Sajiz jlade Wlgh oo oS ol oud alpe (6,503 la g,
Jold 055 laigad ST gy 0s] Cass @ diged Ko (55, )OS
ol Gl Gy BT et 45 Sl Sgliie g,y iz

Y 5 1e bawss 1988 Jlo o Jb s sl (rtaslle s s,
L5 005 Yl (6351 ey o5 ol 3 )l50 50 by, cnl oo | [14]
Jsb 5 @bml = b Jloges ) peiiins jsb 4y Caslly Los o5 olaglSe o
o gy ol [18] 29500 515 4 (IR) Jloges reets (sl S5 2l 5 4!
b bamlio )5 35l 0p)l5 sreek Slge gy slajls sln i
4 5l pae ol dlex 5l a5 il Gblse Gl Glaises SO sla iy,
a0 B 28 pas Jilhe o el a3 iy _a8igles] SUISW 5 igas
O O e Gimren 5 Laily,y (silwesle 5 Dls )3l eslinal o
ol 0 o8 el (oulee alox 5l Gl (Ko 5 VU bl b 63 )lse o
drgs b @b Jol Glie » tordleys by, [16] )ls 2925 (2,
5 adsl Jsb 385 (s pSejll (IR) (gizmie s 5o Sl pod . and aily
wl e 451 S5 S Gl Oliee b @dly o cl S5l
M 2 s IS 59l Wigas gl S5 pd Cand Job U115 51 S jke
[17] 9 s 0oy (5) ekl bags @bl =k jloged L

PN e ®)
wa(1-5)

abi g 00— (S ojlal (Ablg b jlada Pi ooy o5dla 5 b Pri B) alaly yo
Sgdsn iy 5 (6) alaly b aS cud o ol S5 Jobo i

— Ji
abl—a0+a (6)

o3l (7) alaly Lawgs 55 L e 5o b canlizte lomls oo aolsl o
03,5 ol ouds ey b Jlosl sliwl, bl iolia b 59 oo

Vpii=-2t = KA ()
Vpli 5 003 (5 S o3Il 2Bl slmle Jlade Vi caiges Sl 0,3 Ci a8
Jomam sl aalsl el b Jlos! sbwl, Smadly glmls e 55
o=l b ogd o oolaiul 358 SYoles plas 51 SLL akads 4y by e slaosls
4 ol ules )3 053 e siilniF (B) alal, 3 5 sles Jsb a5 oglis
o 2led S5 b 4 by pe abail 5l elas (5 e 1 (8) Wolae 2

Dediee oilp osls aus

:a+bVl;1-+:ch;l (8)
d+Vpl

274


https://dorl.net/dor/20.1001.1.10275940.1394.15.4.53.5
https://mme.modares.ac.ir/article-15-10612-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.10275940.1394.15.4.53.5 ]

oilsn Lledds 9 Aol yguillokus 5 p0

ABS (5 p0uly 03lo Sin W= SxianVl o5 j0 390 CawnSidy 54 )9

Oy Oliee (55505l 4y plaBl S5 molaw 5l g @SS ST gl
T S eNle ASTM DB0B8 o jlasbiw] slpiiiy bl 5 a5 3505 S5
8, )lfag)l,\:u Q.;J ‘_gﬁfo}k\sl 6‘)‘.’ Cwols ‘_gL';...J) 5 Slakais

oolo (Swilso (plgs cumri —~2-4

IS Lo sladiges 5| ABS sole (Sl (plys 0,5 e 4y sl
IS s sladiges .ai oolinl [20] ASTM D638 o lusliw! b (ollas
6“@”‘)‘5Muﬂ°@9m})‘)§d‘“ﬁ¢"a°“ﬁ°‘m@
55 o Gl e ALl glacas 5l ead cus sladiges i S-
e 25y iVl oo oz 5l esle (Sl (ol ol
Ol &5 w8 sl iges g0 ol (sly odel Cans 4y slaosls 1 Sils
cip T 50 GblSe o sl oad 0oyl 1 Joum jo olie
itn saalie BB UKE Las sladiges 5 i3S 5 (slasieie

S s 34
A 5 30 00l Cond Sadiges CunSh Zslaw dadiged JolS canSs 5l an
5 (SEM) *sitvg, (G0l sy Sn (omy 390 w650 asl;
5o ol 000 slajlnl 5l (o shug) (S9SN oSy San 288
SzF 4 ezl polad (S9ySI Ghler ST L &5 cel 5 (5,518
S gl 6yl g 5l S S oo g anlllas sl 1) 2esils 10
Tobs st )2 8 (RIS yhes Soe 10 culis 4 M L Laised
S g5 oJsl oS5 o sl osalive BB zyy 4 ol 55 oS
958 (la s o 4 sbles anl pasie SIS (09 BRI o

&S L o digal ConSll a3l paal 59 o Col odd ool Gl

50
f;l) - e e o= == =
230 -
2]
-
g 20 -
2

10

0 -+ T T T T

0 10 20 30 40 50
(2ey0) (25,5

IS5 heos (sladisas 2,57 25 slo e 6 Jsis

IS5 oo slaaiged 7 JS
S s slotipad SelSe ol 1 gz
USbBayokes (25 (Sl Ba)amaal Jodo  SlSe ols>
39/85 1066/13 1 sges
36/94 1000/48 243505
38/4 1033 S
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