1885-1892 PP d olest 9 ol

—

SRSy sele g i
) § ”olf lis 5 @5l
http://jstc.iust.ac.ir u‘{‘wuﬁ‘, KA

Wiy @l 5o polie (g poudy (pb Ay DS 2ok 4 lws glp (295U gy 3l ooliim!

|.>3.o&5).’

3 sl oo 3 XS oy adble Alogde dommo Lo yaemo T Silos | dexe (0

Ol ko g ple oKl (lio pwdige boliwl -1

Ols Caio 5 ple oRails (pilio pwaige ¢jliisls -2

Ol ko g ple oKl clio wdige 5SS gozmiils -3
imanim@iust.ac.ir 16846-13114 ., Geano ool ps #

ouS allio coledlbl
o slas )l 0 5ealS Slge opl 5 solitul sl g Egdge (SO, S 5 plp 30 cenlio 0 ,Skee b ek o el 1401/02/10 =zl ;s
Ll b cov syel cni)y Aoy JFI 0 Bolal sud mjy Ay (pz CeSd (5l 5 CanSd (Kojiz Can 1401/06/19 : 5 3y
wle (oSl ab e o bole die coS 5 (Beiod (al 53 00 o0 B Sreek i oims JSiS Slge 2oy 5 bsle B3Il

Lol aals 1) S5 oy plp )0 Cuglie o iy a5 (Lo 0 wlaSis 5 5y alaSin (Sl (2))) oole aw 5l oass gy ity WS 25 (g pedy
LiiS 050) | 050 oSt (Soyiz ialol solawi jshite uay ylce Coway L8 (28U iulesl (slb by, 5l eolitul 63yl 5 CeSh (Seyizr (256

=L..|5| 00gde .39 ) 'al;ul Kf’;l" P9y Aol QLQ,.......J L;....1L,a)>\ C)Jo u.uLul » L;-u_é} )L\S;» S Adgad )‘ solaul L (A_;)“‘\ij’

ﬁjm“ﬁjbléy S

b oot bl sy o £54-46 5 oSsil ), £23-21 1, wlaSins %31-25 25 1 5 yank o izl 5l S o sl e JoS 5
AVl Wil e o oS Blas g op, ailaSin jlade mSlas oop ) iSTas (gel> bolde a5 0l asive alols> bl 4 ax o

..>)5-| w208 (68 L caiS sge bl b jo ) culSls (Ko polie g CenSll (655

The use of Taguchi method for mix-design optimization of polymer concrete
with high resistance against mode I crack growth
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Manufacturing polymer concrete (PC) with suitable performance against cracking is an important issue
for using these composite materials in practical applications. Fracture toughness and fracture energy of
such randomly distributed aggregates inside the matrix of polymeric resin is affected by the mix design
and percentages of PC ingredients. In this research, the optimum composition of epoxy base PC mixture
made of four ingredients (epoxy resin, fine and coarse silica aggregate) was obtained using a L8 Taguchi
design of experiment method. Some fracture toughness tests under mode | were conducted on Single edge
notched bending specimen according to design of experiment suggested by Taguchi method. The initial
range for each PC ingredient was selected as: 25-31% fine aggregate, 21-23% epoxy resin, and 46-54%
coarse aggregate, and it was found that the mixture containing maximum resin (23%), maximum fine
filler, minimum percentages of fiber and coarse aggregate can provide the highest fracture energy and
fracture toughness values.
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Table 1. Mechanical properties of resin
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Table 2 Ingredients of aggregate.
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SiO, 96-98.11
Fe,0s 0.2-0.7
Al,O3 0.51-1.65
CaOo 0.4-0.7
Na,O 0.03-0.08
K0 0.09-0.15
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Table 3 Arrays and selected levels for performing the Taguchi
optimization of PC mixture.
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Fig. 1 Single edge notched bending (SENB) sample used to test mode |
fracture on polymer concrete mixtures.
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Fig. 2 Finite element model of SENB specimen created in ABAQUS
software.
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2 HA-11 hardener
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Table 4 Design of Taguchi L8 experiments and fracture toughness and
6000 L fracture energy values of mode I.
é 4000 (1) cudys aloSaw (1) oy A (L) oSl 025, I,>
o]
1]
o 54 25 21 1
- 2000 52 27 21 2
50 29 21 3
0 L L L ) 48 31 21 4
0 200 400 600 800 52 25 23 5
Displacement (um) 50 21 23 6
48 29 23 7
(a-) 46 31 23 8

(9

Figure 3 (a) An example of a load-displacement curve, (b) SENB
testing setup for conducting fracture test on PC mixture, and (c) the
failure path and crack growth
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Table 5 Design of Taguchi L8 experiments and fracture toughness and
fracture energy values of mode I.

ot oSie S Sl o)
Syl eSS gyen gy o T
& (MPa.m?%3)
281 3.02 54 2 21 1
5.12 419 52 277 21 2
247 228 50 2 21 3
3.26 3.48 18 31 21 4
191 2.25 52 25 23 5
3.38 2.06 50 27 23 6
5.63 4.43 48 29 23 7
7.09 455 16 31 3 8
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