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Experimental Study and Mechanistic Analysis of
Green Acid—free Descaling Technology
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Abstract: Precise detection was conducted on core parameters such as the surface micro—
morphology, roughness, work—hardening degree, and magnetism of the strip steel after wet shot
blasting descaling through systematic experiments. The results showed that there was no residual oxide
on the strip steel surface, and the steel grit was not embeded into the strip steel substrate. Moreover,
the surface state of the strip steel after descaling was quite consistent with that before descaling, which
fully confirmed that this technology could endow the strip steel with excellent surface quality. In
addition, based on the multi—combinations of different shot diameters and velocities, in—depth analysis
of the descaling process was carried out using finite element simulation, revealing the internal
mechanism of wet shot blasting descaling. The optimal descaling effect was achieved with a steel shot
particle size (D) of 0.6 mm and a shot blasting speed (v) of 38.10 m/s. These findings provided
important theoretical basis and technical guidance for the optimized application of acid—free descaling
technology in actual production.
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Fig. 1 2D Microscopic Morphology
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Fig. 2 3D Microscopic Morphology
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Fig. 3 2D Microscopic Morphology of the Test
Specimen by Line Roughness Measurement
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Fig. 4 3D Microscopic Morphology of
the Test Specimen by Line Roughness Measurement

P P 3 L] 430052 H R A B (o oy AR KSR
{8 4 640 pwm , ARAE RS B2 U B AE , P A B/
TIRAEL AR MY 0.2 4% , AR A YOl & e
A, =80 wm. W E AR EAE 1 s 4, A
P&l 3 i 7~ £ LR B 08 A Ra=2.301 wm, 1§80
n=3"°,

TR A P 5040 L 2 HE RS 52 250 B8 i I il
(O BOU T SRR AE o A XoF [) — X 380 A T HEL AR 2
Sa BRI 2 , I 5E IX 48K 640 umx640 wm, T KL
B E ) S W 1R L LS R E DK AL,=80
I 7 2 AR HE BUHE 1 sh 4, T H 3 s T HEDRES 32 1Y
B A Sa=1.250 wm. R4 & 45 R RO, T
ot 55 LU 208 R S 5 0 /)N, 3K 130 A A AN 46 Tk B B /S
[0 P R P e

=L 194,581
o 97,201

5 RS R E I E
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Fig. 10 Hysteresis Loop of the Test Specimen
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Fig. 12 Microscopic Observation Images Prior Vickers Hardness Measurement
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Fig. 13 Microscopic Observation Images of Vickers Hardness Measurement
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Table 2 Particle Size-velocity Combination Schemes
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D 1.1 15.35 7.68 13.29
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