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Development of Surface Treatment Technology to Improve
the Durability of Pinch Rollers for Producing Deformed PC
Steel Bars

SAS Qs

L AFS** |

kA * = &k Sy ek
EF - AT - HYEETT THE

Chang-Soo Oh*, Chang-Kwon Moon**, Hyong-June Kim™***,
Jae-Hak Lim****, Sang-Hoon Noh** and Bu-An Kim**t

=k kkck
QARHS* " -

(Received 8 December 2021, Revision received 21 February 2022, Accepted 21 February 2022)

Abstract : A vanadium carbide (VC) layer was created by thermal diffusion (TD) method to improve the
wear resistance of the pinch roller made of SKDI11, which is applied to the production of deformed
prestressing concrete (PC) steel bars. To create the VC layer by the TD coating method, the base
material of SKDI11 material was immersed in a molten vanadium at 1,000°C for 10 hours, and then the
surface was polished to prepare a specimen. The VC coating layer showed a production rate of 0.6-0.9
pWm/hr, and a VC layer of 0.8 ym was formed during 10 hours of immersion. As a result of performing
a ball on disk wear test to measure the specific wear of the base material SKD11 and the VC layer, it
was 2.02x10* mm%N and 0.73x10* mm?*N, respectively, and the wear amount of the VC layer was
only 36% worn compared to the base material. The coefficient of friction did not show a significant
difference between the base material and the VC layer, 0.683 and 0.644, respectively. When the pinch
roller to which the VC layer was applied was applied to an induction heating heat treatment machine
that manufactures a deformed PC steel bar, it was confirmed that the wear resistance performance was

twice that of the base material.
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Fig. 1 Thickness of VC layer
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(a) w/o VC layer

(b) with VC layer

Fig. 2 Shapes of wear tests
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Table 1 Results of ball on disk wear test

Coefficient Wear Wear
L area | coefficient | Remark
of Friction (/zm2) (mmz/N)
Base 0.683 | 6445.6| 2.02x10* | 100%
material
VC layer| 0.644 |2317.5| 0.73x10™* | 36%
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Fig. 3 Coefficient of Friction of base material
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Fig. 4 Coefficient of Friction of VC layer
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Fig. 7 Surface profiles of no.3 point

Atk EXE T PCREY A= % 97 34
QS Y% A S FAs= 3W XA 7
A B2 nfRFo] ZAHEATE 3W X 7|E VC
Zo] H&H AXE Y nfr FHo] ¢k 2HlE 4
qdoh veE 74 8 i 2 vlE FAIH 6.4 um

oF
Al

(VCE FA9 80%) 71 e wAF7]1= 5,120
EoZ Aatsy, W 2 2% A= FAL A
T WA F7] 4Hgo] 7heE Zlolth

Table 2 Wear depth

Wear depth (um)

Item no.1 no.2 no.3
point point point
Base material 0.32 0.40 0.87

VC layer 0.00 0.15 0.45
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