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Abstract: It should be noted that the wuse of the lathe scrap for making fiber reinforced cementitious
composites(FRCCs) raised friendly environmental effect as well as economy because the lathe scrap is a by-product
of steel manufactures and is occurred when lathe and milling works of them are conducted to process steel
manufactures. Thus, the purpose of this research is to investigate the effect of measurements of lathe scrap on the
characteristics of FRCCs. For this purpose, various lathe scraps were collected from processing plants of metal, and
then these were processed 10mm, 20mm, and 40mm in lengths for 2mm and 4mm in widths, respectively. FRCCs
containing lathe scraps were made according to their widths and lengths, and then characteristics such as the
workability, compressive strength, and flexural strength of those were evaluated. As a result, it was observed from
the test results that the optimum measurements of the lathe scrap for manufacturing FRCCs was 2mm in width and
40mm in length.

Key Words: Fiber reinforced cementitious composites(FRCCs), Lathe scrap, Compressive strength, Flexural strength,

Optimum measurements

oo welt ZAYES] A= P IS ANdA

1. M B2 A FARI 5 WA Slste] Ak ZAd

E gl AR H FHAF 58 1% BER

513;45% AA D YpAe] 058 AMAR ZY3to Xﬂié}% AR B2 23 E(fiber

A ZAe fEe] ZIAYE TFREI Ao 4 reinforced concrete)7t 45 FAYE FXE] A

o AgHT gt aent Eadee Qgges 93 A4 el A% w4 Eadse 9w

A7 et B3, 7o) WAy ¢ BAH 2 ZAYE] wige] v frlAFE EYshe

ol 3 gom, wI H 3 Z37 E 9 b, o]g2 A7tolBng HEAH o7 ALgsl7|d = o
Agsel] 2 FEAwe] Z7tR e ZAEY #& Aot (Ha et al, 2010).

A 93 (brittle failure)7} LAAE 2 A tH(Bae et @9, & == (steel scrap) AAl A B 7

al, 2014; Kim et al, 2013; Yang, 2010). T HEeA wAd wdew KS D

2101(Classification Standard for Iron and Steel

F ROl AHuA AUE BEARCs), A% =58, G54%, DA%, A4 174

o =

Y

Corresponding author: Bae, Su-Ho
Department of Civil Engineering, Andong National University, 1375 Gyeongdong-ro, Andong, Gyeongsangbuk-do 760-749, Korea
Tel: +82-54-820-5896, Fax: +82-54-820-5896, E-mail: shbae@andong.ac.kr

Received May 12, 2015 / Revised June 13, 2015 / Accepted June 15, 2015

70 Korean Society for Advanced Composite Structures



Influence of Measurements of Lathe Scrap on the Characteristics of Fiber Reinforced Cementitious Composites
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2012; Vijayakumar et al, 2012).
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Fig. 2 FRCCs Specimens for Compressive and Flexural
Strength Tests
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Table 1. Physical Properties of Cement

Setting time(min)

Specific gravity Blaine(m’/kg)

Compressive strength(MPa)

Initial Final 3 Days 7 Days 28 Days
3.14 250 370 329 34.0 44.1 56.9
Table 2. Physical Properties of Fine Aggregate
Specimen Density Absorption Unit mass Amount of passing Fineness modulus
(g/em®) (%) (kg/m®) 0.08mm sieve(%o)
River snad
. 2.58 1.47 1,597 22 243
(Nakdong-river)
Table 3. Properties of Chemical Admixture
) ) Solid content Quantity(%) .
Type Specific gravity pH Main component
(%) (by mass of cement)
- Polycarbonin acid
Superplasticizer 1.05 3~4 18 0.5~2.5 admixture
Table 4. Physical Properties of Lathe Scrap
Speci Width Mean thick Length Density Tensile strength of parent metal
pecimen
(mm) (mm) (mm) (g/cm’) (MPa)
SCM440 2 0.27
10, 20, 40 7.39 830~980
(Chrome-molybden steel) 4 0.29
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Fig. 3 Compressive Strength Test of FRCCs

Fig. 4 Flexural Strength Test of FRCCs
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Table 5. Mix Proportions of FRCCs with Different Width and Length of Lathe Scrap

Lathe scrap Lathe serap Unit mass(kg/m’) SP (%)
Specimens Width Length | content of total W/B(%) >
(nm) (o) volume(%) W B* S* (by mass of cement)
Plain - - - 300 1,000 1,000 0.53
10 0.53
2 20 1.5 300 1,000 1,000 0.60
Lathe 40 30 0.63
scrap 10 0.53
4 20 1.5 300 1,000 1,000 0.63
40 0.66
* W: Water, B: Binder, S: Fine aggregate
Table 6. Mix Proportions of FRCCs with Lathe Scrap Content
Lathe scrap Lathe scrap Unit mass(kg/m’) P %
Specimens Width Length | content of total | W/B(%) >
volume(% W B S (by mass of cement)
(mm) (mm) )
Plain - - - 0.53
0.5 0.53
1.0 0.53
Lathe 30 300 1,000 1,000
2 40 1.5 0.63
scrap
2.0 0.63
2.5 0.63
3 B3 A A 2o Fol e nAy A5A A7
221 Aut ~aye] FA9] wE FRCCsel 54 2 A dAsEE AN =3P Fo] Fggd
A7k, o A4E AP 59 wyor s AE G A9 fle AoR dEtow, A
o 229l A7k FrhstelE A 2ase] §4d
e gl Ao dehd, Au 233 g AuE
3 AlSZD 9 DA SgAL AdRe A wA fle Aew @
CEEE = etk
3.1.1 =helM Fig. 6& AW 22239 % 9 Zo] Wate] uje
Fig. 5= Adt 2339 Y& FRCCs A4 < ANk 233 B FRCCse A& 79 2 28¥9 o=
15%9 ™, % % wel Wse] W2 FRCCsSl #9 peg gepa soz, du 2239 Zo w9
A A7l SE g ARASE BARS o) gu sage et FARSE 4FPEE
el slem, ik a8 Fel el A g gase gez degou, f9¥ sz
=aRel "ok e ks SR ERE oy qog gegd m@, Hgng AdE 23
(210£20mm)& 27l 9E nAds A bl A= FEAE ZARGE AL 2D o4 A =
e SorehaE, AN AU AUAE AW 2 gog Aggme, W9 2239 B FRECY %
o 15 LT 4 .
UG YA @& FAL mRBERG RE g o) gasiels 484 FAT gE 2
B3 Aoz eyt o7 wehd)
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Dosage of SP(BX%)

Plain 10 20 40 10 20 40
Length of lathe scrap(mm)

Fig. 5 Dosage of SP of FRCCs with Measurements of
Lathe scrap
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