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Effect of Carbon-Restoration on Mechanical Properties of
Automobile Safety Parts
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Abstract Decarburized zone of metal tongue which is used in seat belt for automobiles was carbon-restoration
guenched and tempered using nitrogen-methanol gaseous atmosphere. The effects of microstructure and
mechanical properties of metal tongue on the effectiveness of carbon-restoration during tempering was studied.
Metal tongue showed 20~30 um decarburized zone. However, after carbon-restoration, it has uniform microstruc-
ture and thus hardness without decarburized zone. Carbon-restoration quenching and tempering process resuited
in better wear and corrosion resistances than quenching and tempering process.
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Table 1. Chemical composition and hardness of tongue material

Material Chermical composition(wt.%) Hardness(Hv)
C Si M P S C i C F
S55CM-S ! n r Ni u e 180<
0.55 0.22 0.65 0.01 0.004 0.06 0.02 0.02 Bal (Skin pass)
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Fig. 1. Cross section SEM micrographs of the tongue
materials (a; base metal, b; quenching & tempering, ¢;
carbon restoration quenching & tempering).
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Fig. 2. EPMA line analysis of carbon from the metal
tongue surface (a; base metal, b; quenching & tem-
pering, c; carbon restoration quenching & tempering).
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Fig. 3. Micro hardness profile of the tongue materials.
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Fig. 4. Wear loss(a) and specific wear(b) of the tongue
materials with sliding distance (load; 2.1kg, sliding
velocity; 2 m/sec).
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Fig. 6. Anodic polarization curve of the tongue materials
in 0.5 M sulfuric acid.

A& & Uk oHT o= e o] 4
e T Ut S BT gl dd Fo) Wy
de ey 25t vrem & ot gl ey
HE 2571 300°C oldos deHd Wi vt
ERAL|ET} iR Eafo] AlEjolEs} ke g

£ o - A

slEo] gol FAETE o]3le] FAaHgte] v
FHOE AR, Hlo|E Fito] Hulof MuHE
AgsHA HoEA P (Galvanic) 2H8-0] ZA &
7hEo] BA&wrt Hu2 o)l24) Ha Walio] o
slElE AoE d#A Qloj[13,14] HARANTh=
ojdzA, )1 HlHy Fof detie) 93t Bnd
Z22 YWAES AMAF)a HREAE dod)7) 4
tar & = Slrk wepa] B ofsled ¥yl
BT 22Q1 gyl adEd A7|slety g
Zpgo] iAoz oRsl|n HAARATT] A =
o] Yaldo] shdsls Ao Azt

4.d B

AFEALE- QPHEEol, AlEMES] 3} BEol F
2 ¥ (Tongue)e] ¥W €ehiE 24 wehs 197
o oJal] Egta F vy AeiA|, Bete] a3
o FlAe 24 9@ 7AIA dAe] JEgS ARKE
A3 Ot 22 AES Ak

1 gk Mol oF 20~30 um7HA|e] v
2Le- FAellA el er, Bl ol dei)
AHEo] TS o] JojHrTt.

2. Betxjeo]| ofdl HWHe] Amgt A
ClEo] HAZoR 7t AEREE eIt

3. BEad 3\ Hele 4 - AP
gk 750l vls) Wielr g} vj2lde] el

= 7l

o] =2 20018hd% H-7gudta v 1EdTHH
of oJgled AT

1. ASM International Committee :
Heat Treating, (1991) 598-599.

2. A7 - Gx]e]Fets)A], 1 (1988) 44-47.

3. Masahiro NOMURA, Hiroyuki MORIMOTO and
Masao TOYAMA : IS]] International, 40 (2000) 619.

4 AR5, AW AXBLEA, 14 (2001) 240-
247,

5. HEA . A Fstsla], 2 (1989) 52-58.

6. 3=3] : Fxe|F8ER], 2 (1989) 42-45.

ASM Handbook,



[y

S 0 o=

e QPR 71 el miAle Bxbele) oja) 31

Aok, A8 - dAEFEE)A], 2 (1989) 33-38. 12 R#GE, HHEBEER @ BAEBMBERTE, 28

. A7 - Exg)E8kElA], 15 (2002) 29-34. (1955) 555.
. TR - SESBOE X Byl PR 16 (1985) 19-26. 13. HKER : Wahal phphe] &, —Fit (1985) 150-
. ASTM : Annaul Book of ASTM Standars G5, Vol.03, 155.

02 (1994) 63-73. 14. 85 SBEAL T A, BsEaUbiL, (1995) 219-

. sl - gAelEElslA], 2 (1989) 39-44. 221.



