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A Study on the Wear Characteristics of Compound Layers Formed
during Gaseous Nitrocarburizing in Medium Carbon Boron Steels
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Dept. of Metallurgical Engineering, Dong-A University, Pusan 604-714, Korea
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ABSTRACT The study on the wear characteristics of compound layers formed
during gaseous nitrocarburising in the medium carbon boron steels and the plain carbon
steel has been carried out by using a pin-on-disc type wear test machine under the oil
lubricating condition at room temperature and by varying applied loads, sliding speeds
and wear distances.

Values of friction coefficient measured at the sliding speed of 0.4m/sec under the oil
lubricating condition have been shown to decrease considerably with increasing applied
load and become gradually a constant value as load is increased to a higher value,
showing that the transition load for friction coefficient appears at an applied load of
247 2N. The length and volume wear rates of compound layer have been revealed to
relatively constantly increase, also showing that the wear life per unit thickness of
compound layer turns out to be superior as porous layer has a denser and thinner
appearance, As the sliding speed increases during wear test performed by varying sliding
speed at a load of 63.2N under the oil lubricating condition for medium carbon boron
steel nitrocarburised in gas atmosphere, the wear rate has been found to increase, the
friction coefficient to decrease and the wear life per unit thickness of compound layer to
decrease considerably.

Key words : Gaseous nitrocarburizing, Compound layer, Porous layer, Medium carbon
Boron steel, Pin-on-disc type wear test, Wear rate, Wear length, Wear life,
Sliding speed, Sliding distance
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Table 1.Chemical composition of
specimens.(wt.%)

specimens| C | Si ([Mn{ P | S |Cr| B | Al

AISL51B37, 038 | 0:20| 0.41 {0:01210.006| 1.05 10.0017,0.027

PSPC32B | 0311022} 0.72 |0012|0.007 0.00250.025

AISI045 | 048|020 052001010.010
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Fig. 1. Optical micrographs showing the
compound layers of specimens
nitrocarburised for 2 hours at 570
C in the atmosphere of 40% NHs-
4%C02-56 %Nz gas mixture.

(a)AISI 51B37 (b)PSPC 32B
(c)AISI 1045



22 FAH9 . JdFEZFY FAE
AISI5IB372 17um, PSPC 32B¥ 1lm 1#]3 AISI
1045 15molRon FarZoA] NExel &44
7} CYAte gaEr o 108 AE w2 &
AZoMs F2 ALLA dEgolEde FX
AU E 7859 dg Rz AzddEn si¥HE

Fig. 2. SEM micrographs showing the
compound layers of specimens

nitrocarburised for 2 hours at 570

‘C in the atmosphere of 40%NHs-
4%CQ2-56% N2z gas mixture.

(a) AISI 51B37 (b) PSPC 32B
(c) AISI 1045
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Fig. 4.Relationship between wear length of specimens untreated and nitrocarburised for 2
hours at 570 in the atmosphere of 40%NH3-4%CO0z-56%N2 gas mixture and sliding
speed of 0.4m/s.
(a) Untreated pins (c) PSPC 32B

(b) AISI 51B37 (d) AISI 1045
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Fig. 5. Relationship between wear length
and sliding distance at sliding
speed of 0.4 m/s on the compound
layer of specimens nitrocarburised
for 2 hours at 570C in the
atmosphere of 40%NH3-4%COz2-
56% N2 gas mixture.
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Fig. 9. Wear characteristics on various
sliding speeds at load 63.2N for
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for 2 hours at 570C in the
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