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In this study, the applicability of mechanochemical process for the manufacture of self-healing admixtures and the effect of
mechanochemical process on the self-healing performance were evaluated. The self-healing admixtures were adopted as a highly
reactive materials(expansive agent, swelling material and crystal growth agent) for mechanochemical processes.

The self-healing admixtures for the mechanochemical process application were evaluated by X-Ray Diffraction and Fourier Transform
Infrared Spectroscopy analysis, water permeability performance was used to evaluate self-healing performance of mortar. As a result
of the evaluation, the self-healing performance of the WM(With-Mortar)3 sample to which mechanochemical process increased by 4.1%
compared to the WM1 sample that was not treated, and the average healing index was 94.3%.

IINE : I - e, TDIXIR, ARE, HelREsE

Keywords : Mechanochemical, Self-healing, Healing-index, Water flow rate

1. M B UACH E3| XIRds IFUSIE fIer wotoz SNl M2
JleS d2El & 4 UCHBalaz 2008), 0218 Tx{2] HH 7k
A |xS 232|E(Self-healing concrete)= 232|E XS O olLtZ EAMUUHXIE A% & HUX|2 Metel= 7120 &
of 2= IVIXIR ATt FES AAR XIR6HH HI[HCR Us| At ACHRyu 1997),
TXR29| LITNE RX|6H 5lH, £7|2Y LMS oxE S ol 7t 71|0] ZH(Mechanochemical, MC 03}, 7|A| - 3f&txo=
Alofl X&&Q1 232|EQ| #E &3t MsS Ze MER HE9 orel) BF7IEE 7IAX 2ol oo 2 S DlMlstets e
o2 HEMEE LN QUCHLee and Park 2019). X7 |XI& 2 2M Qs 44 HIE BN St T2 240i|UX| 222 =0I
AX= 232|E H& Al H7t510] AFR5HH A|HE 235} 52 7| flet Hxel 71a2 FUUX] & 240l 2oist= ollEXl=
90 oA TR0 XAXO2 XRMSS Walst] TA29| LI A EUolHX]2 1901 X|LIX| = A= oS 0X| D QUCk
dg BS7NEeEM |XIEs gut Hold ME= QAT (Zhang and Saito 2012), B O|E | Ab|=l= 244 SH OllHX]
QICHANKN and Kishi 2010), £ ZE510] M= Y=wLol otz ZETARL} AT MEf
7 |RIR ARfe WA ZF| s A™ME S0 ENS 11 SRl stefHtE S0l s 01 /0| Jtssitks &
St MEsH =H, 012 CIE0] XIF AN 22U, HigE T7F REo| TIbEHNM 07 He 0] AE2|(Mechanochemistry)
MHeE| 5 oYt Y HaE E&ot0 XRES0| PoE 2t= AUHE 7120] =AU Heinicke 1984),
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Fig. 1. MgO-C based healing index

Table 1. Mechanochemical process conditions

Type Mechanochemical SHA Media
P process time(min) (kg) (SHAxv01%)
MCO 0
MCI120 120 2.5 30
MC360 360
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Table 2. Physical properties of cement

T LO.I Surface area Density
oPe %) (cm/g) (g/en)
C 0.03 3,880 3.06

Table 3. Physical properties of fine aggregate

Density Absorption
T FM
e (g/om’) %)
S 2.79 2.62 233

Table 4. Mix proportion of mortar mixtures

yNCire] 5o ol 3 ot 2/~ Ol
X|et6t AFE5IRIoH Ye 3.06g/cm®, 2= 3,880cm/g & Type WIC C S MCA
0.5%2] HEeS 2= ESZEUMEAHE(Ordinary Portland Plain 0
Cement, 0|5t C2 2Feh)E AIEsIRUCHTable 2), ZEXH(S)= WMI1 045 X 5
2IS(FM) 279, YU 262g/cm’0] LBk ARSI D#(Table w2 ' 0.05
3), EFHW/C)= AHE MY CfH] 45%S AL WM

,r ------------------- T e = e e e VR e R e g B
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Fig. 3. Mechanochemical process for self-healing admixtures
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Fig. 5. X-ray diffraction pattern of MCA samples
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Fig. 6. FT-IR spectra of MCA samples
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Table 5. Summary of water flow rate

Crack Water flow rate(ml/min*mm)
Mix width
(mm) Oday 7day 14day
0.308 1.38 0.61 0.51
Plain 0.305 1.48 0.63 0.55
0.304 1.55 0.67 0.54
avg. 0.306 147 0.64 0.53
0.309 1.25 0.25 0.11
WMI 0.306 1.35 0.26 0.13
0.305 1.45 0.27 0.14
avg. 0.307 135 0.26 0.13
0.305 1.37 0.25 0.11
WM2 0.303 1.46 0.25 0.12
0.307 1.63 0.24 0.15
avg. 0.305 1.49 0.25 0.13
0.304 1.40 0.21 0.07
WM3 0.302 1.51 0.19 0.07
0.308 1.69 0.30 0.12
avg. 0.305 153 0.23 0.09
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Table 6. Self-healing test result

Crack Healing index
Mix width
(mm) Tday 14day
0.308 0.556 0.631
Plain 0.305 0.577 0.631
0.304 0.571 0.650
avg. 0.306 0.568 0.637
0.309 0.797 0.910
WMI 0.306 0.810 0.907
0.305 0.811 0.902
avg. 0.307 0.806 0.906
0.305 0.821 0.921
WM2 0.303 0.832 0.921
0.307 0.798 0.905
avg. 0.305 0.817 0.916
0.304 0.851 0.948
WM3 0.302 0.872 0.952
0.308 0.822 0.928
avg. 0.305 0.848 0.943
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Fig. 8. Healing index vs. crack width of selected specimens: (A) Plain, (B) WM1, (C) WM2, (D) WM3
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