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Abstract

In order to explore the potential wider application of steel slag as aggregate in road pavement,
this study starts with the examination of steel slag’s appearance, chemical composition, properties,
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and mechanical performance. Gradually, a thorough investigation of various properties of steel
slag was conducted. Firstly, the texture structure of the steel slag surface was explored by scan-
ning electron microscopy, and then the shape characteristics of the crude steel slag were clarified
by the needle flake content test. Subsequently, the element composition and compound composi-
tion of the steel slag were determined by X-ray fluorescence spectroscopy and X-ray diffraction
tests, and the high-temperature stability of the steel slag was studied. Finally, the compressive
properties and wear resistance of steel slag were studied. The research results show that the steel
slag has stable chemical properties at the normal temperature, and the compressive wear resis-
tance is almost the same as that of high-quality natural aggregates. This study lays a theoretical
and experimental basis for the application of steel slag in engineering.
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Figure 1. Fine particle size steel slag
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Figure 2. Scanning electron microscope test results
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Table 1. Needle sheet content of basalt and steel slag
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Figure 3. Proportion of main elements in steel slag
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Figure 4. Main compounds in steel slag
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Table 2. Crushing value and wear value of steel slag
= 2. NEMEREMERE

HERETR bR B ZRE FAR AR HE (%)
JERAE (%) 13.56 14.59 <26
BEFE1E (%) 12.78 12.30 <28

4. #hig

AR SCEERHANE 1) & BT REHEAT T IRABEAL, B SR SEM ML BAUBEHT T 1NV IO R T AS
IS E AR S BRI ANV AR AT TR AL fEVM R DT T, WO TN IR e, E
ST AVE N R TRERE, X HPUR M i B AT 790, A S ae g R o vl LA H LR
gEig:

1) fEROWZE b, BE R 2 B STRIES, X5 A IR RS RO SR A T S A
file EWIGIMPHEHE. AL, AU HNERBRIIR REF, B HREED.

2) AHFFCHANE AT 5 FhoeE o b B s BURAK O ES VB VB VRE VBB . 5 LE AR ik B T 52.98%.20.31%
9.89%. 8.16%. 3.13%. MALEMHIZM Ltr, BER EE NS 7 R =85 R 8. SBI5Ek
. RO A LB LS BRI A 25, A Ik B R e, NG =B v, H R R B K K
ARl

3) WETE R IE A B e taett, #a. M. BEERER AL RN,

DOI: 10.12677/hjce.2023.128121 1065 T AT


https://doi.org/10.12677/hjce.2023.128121

4) BN I T AR AR AR (E S 20 CE BONRIT, /N RS AP AR ESR, BAT RAF MU BE 1 -

NIRRT ZAVERERI f 5 18, AN AT DL RIS T IR SR

Sk

[1] £ EBRAIEREVEG KA B WO B B AL M K & [D]: [ L2260 5] Jb3T: dERHIRE, 2022,

[21 AP, RN I 2 UL S A eI JE[D]: [t i3], A IR R, 2021,

[81 &%, Mg, EREE, & S S RE R o AehREE T[], WE /R IE Tk ok 22244k, 2020, 52(8): 151-160.

[4] k¥, &, BRAERE, 45 FET XRFFIXRD FFR LIV i s PR e i HRE LB 23 M [3]. a2 5 061 234, 2020,
40(5): 1447-1451.

[6] A& AR R E AR HLEIR R [D]: (AL 2 A8 0] Jb5: s ET R, 20109.

[6] Zta, skBH, THE, £4#, FRE. WE-IE SR MRE R[] OEH TR, 2022, 62(3):
254-262.

[71 Liu, S.H. and Li, L.H. (2014) Influence of Fineness on the Cementitious Properties of Steel Slag. Journal of Thermal
Analysis and Calorimetry, 117, 629-634. https://doi.org/10.1007/s10973-014-3789-0

[8] Weng, Y.N, Liu, Y.C. and Liu, J.X. (2021) Study on Mathematical Model of Hydration Expansion of Steel
Slag-Cement Composite Cementitious Material. Environmental Technology, 42, 2776-2783.
https://doi.org/10.1080/09593330.2020.1713906

[9] Ye, Y., Wu, S.P.and Li, C. (2019) Morphological Discrepancy of Various Basic Oxygen Furnace Steel Slags and Road
Performance of Corresponding Asphalt Mixtures. Materials, 12, Article No. 2322.
https://doi.org/10.3390/mal12142322

[10] ffsz, EFERH, Bads, &5 &V RARS ALK 3Cmisf T2 4R, 2020, 20(2): 15-33.

[11] APAIF, XUEGE, S5, IKKFE, KR, NS E RS R N B o et A 0], AEER SRRk, 2022, 41(2):
667-677.

[12] 3RER, T8, e, THY, BHH. MBS RS KR e P A, R EER, 2021, 40(1): 207-214.

[13] H#pdhA, IRk, EHUR, £3C8k. ZR0R XA S IR AR R PR R AR R APE[D]. AR LRE, 2022, 47(1):
123-129.

[14] Malathy, R., Arivoli, M., Chung, I.M. and Prabakaran, M. (2021) Effect of Surface-Treated Energy Optimized Furnace
Steel Slag as Coarse Aggregate in the Performance of Concrete under Corrosive Environment. Construction and
Building Materials, 284, Article ID: 122840. https://doi.org/10.1016/j.conbuildmat.2021.122840

[15] Li, C., Chen, ZW. and Wu, S.P. (2017) Effects of Steel Slag Fillers on the Rheological Properties of Asphalt Mastic.
Construction and Building Materials, 145, 383-391. https://doi.org/10.1016/j.conbuildmat.2017.04.034

[16] Xu, H.Q., Wu, S.P. and Li, H.C. (2020) Study on Recycling of Steel Slags Used as Coarse and Fine Aggregates in In-
duction Healing Asphalt Concretes. Materials, 13, 889. https://doi.org/10.3390/ma13040889

[17] e NRILAIEAS@IZ . JTG E20-2011. AP TARARL R IR A RHARMIFL[S]. Jbat: NRAZI AL,

2011.

DOI: 10.12677/hjce.2023.128121 1066 T AT


https://doi.org/10.12677/hjce.2023.128121
https://doi.org/10.1007/s10973-014-3789-0
https://doi.org/10.1080/09593330.2020.1713906
https://doi.org/10.3390/ma12142322
https://doi.org/10.1016/j.conbuildmat.2021.122840
https://doi.org/10.1016/j.conbuildmat.2017.04.034
https://doi.org/10.3390/ma13040889

	钢渣在沥青混合料中的理化性能及工程性能研究
	摘  要
	关键词
	Physical and Chemical Properties and Engineering Properties of Steel Slag in Asphalt Mixture
	Abstract
	Keywords
	1. 引言
	2. 试验材料与试验过程
	2.1. 原材料
	2.2. 扫描电镜试验(SEM)
	2.3. 针片状含量测试
	2.4. X射线荧光光谱分析实验和X光衍射图谱分析实验
	2.5. 同步热分析试验
	2.6. 同步热分析试验

	3. 试验测试结果及分析
	3.1. SEM试验结果分析
	3.2. 针片状含量试验结果分析
	3.3. X射线荧光光谱试验与X光衍射图谱分析实验分析
	3.4. 同步热分析试验结果分析
	3.5. 压碎值和磨耗值实验分析

	4. 结论
	参考文献

