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A Study of Built-Up Repair Welding for Stainless Steel
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Abstract © In recent days, the consumption of stainless steel in the propulsion shafting systems for small-medium class vessel is
increased due to its high corrosion protection with wear resistant properties. Unfortunately the small and medium class vessel that
operated in the west-south sea area of Korean peninsula experienced heavy wear down due to the role of mud. In the event of
wear or broken down, the propeller shaft must be replaced by new one, but the new shaft is very expensive and time-consuming
for order made supply. In this case, the methods of built up for wear and broken shaft by welding is one of the most effective
cases. In this study, the built up welding for austenitic stainless steel shaft has been accomplished by various pre-surface

treatment, welding methods, post heattreatment and inspection. The results confirmed that the built-up welding was one of the
effective methods for stainless steel shafting.

Key Words : Small and medium class vessel, Shaftings, Stainless steel, Built-up welding, Inspection of welding parts.
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Table 1. The Chemicals for Stain Remover on SS
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Kind of Acid Quantity
52% HNOs(Nitric Acid) Baume 32 100 ¢
204
65% Hydraulic Acid or (NaF)
30kg
H0 900 ¢
3. 3
3-1 28 % 71 M (Groove)

SHF 88o] LB ol FoH =

il

2%

AL Aldstc) 18(Square groove), VE(single V groove),
X&8(Double V groove), Single bevel groove, K¥( Double
bevel groove), J&, Double J&, U3 (Single U groove), ® H
8(Double U groove) 0.8 FTHASM, 1993; AE7|AIF-3H2A
23, 1989

3-2 EF XA

LA-AA = 8F8k(Flat position), 33 (Horizontal position),
21 8K(Vertical position) % AF3HOver head position)o] 1.1t
7FEA &3 Aol 7ML slgko] AFE

3-3 8o MH

27 BEE 98 YW o TE Shield Metal Arc(SMAW),
Submerged Arc(SAW), Gas Metal Arc(GTAW), Plasma Arc
Welding(PAW), Gas Tungsten Arc(GTAW), Flux Cored
Arc Welding(FACW) 59 o2} 7}4 &3] A& 2 & 3
o} HmA ntrsl 4 A9 Metal Arc WeldingS 2,
27} & A9-E= MIG(Metal Inert Gas Welding) B2 335}
= Aol npEA2H k(e F, 1999)
Py |
At g Al Hsh
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Table 2. Grades and chemical compositions of stainless steel (KR)

Grades

C Mn Si P S Cr Ni N Mo
RSTS304  |-0.08 2.0 -1.0 -0.04 -0.03 18.0-20.0 3.0-105 -0.10
RSTS316  |-0.08 -2.0 -1.0 -0.04 -0.03 16.0-18.0 10.0~14.0 -0.10 2.0-3.0
Table 3. Mechanical properties for austenitic stainless steel (KR)
Mechanical Hardness
I HB HRB HY
Element YS(N/mm’) TS(N/mm°) Elongation.%)
max. max. max.
RSTS304 | min. 205 min. 520 min. 40 187 920 200
RSTS316 | min. 205 min. 520 min. 40 187 90 200
Table 4. Mechanical properties for austenitic SS. (KR)
Mechanical Hardness
t .
Elemen YS(N/mm®) TS(N/mm) Elongation(%) HB max. |HRB max. HV max.
RSTS304 min. 205 min. 520 min. 40 187 0 200
RSTS316 min. 205 min. 520 min. 40 187 90 200
Table 5. Grades of ateel for test assembly steel (KR)
Grades of Welding Consurnables Kind of SS
RD 308 RY 308 RW 308 RU 308 STS 304
RD 316 RY 316 RW 316 RU 316 STS 316
Table 6. Chemical composition for shielded arc welding rod(KR)
Element C(max.) Si{max.) Mn(max.) |P(max.) S{max.) Ni Cr Mo
RD 308 0.08 0.90 2.50 0.04 0.03 9.0-11.0 19.0-21.0
RD 316 0.08 0.90 250 1004 0.03 11.0-140 180-21.0 20-2.75
Table 7. Chemical composition for TIG, MIG welding rod(KR)
Element C(max.) Si(max.) Mn P(max.) S(max.) Ni Cr Mo
RD 308 0.08 065 1.0-25 0.03 0.03 9.0-11.0 19.0-22.0 -
RD 316 0.08 0.65 2.50 0.03 0.03 11.0-14.0 18.0-20.0 2.0-3.0
S RA) AL Direct Positive Electrode(DCEP)7F H &
Table 8. The relationship for size of welding rod and st} & 8Bl (1)F BEA (o) Fo] HEE 3}
current
. 4) 88 5F AHItA
Electrode dia.(mm)| Current Max. V axe) AehE WAl okl F3 AaS ALgei)
15 B4 24
20 5708 4 4. 8FT HA
2.6 65-80 24
32 0110 2 su%el WY &7 GU3 APl HTE K
40 120-140 2 ANt AdEu = g Avd S 99 v
o0 1007180 27 QAL RS AT oJRE waE S gle v Ha
6.4 220240 28 = AXE 2 Q)
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Table 9. Classification of defects
Kind of defect Name of defect
Non metal inclusion by| Sulfide, silicate, alumina,
Grade A defect . .
microscope granular oxide
Non metal inclusion b Sulfide, silicate, alumina,
Grade B defect , ¥ Sand mark ,
microscope granular oxide
Grade C defect Crack, porosity Crack, porosity, lap, over—heating
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Table 10. Chemical for passivation of SS

Composition Quantity

5296 HNOs (Baume 32) 250¢

Water ™04

Treatment Time, Temp. 20C 15-60min.

W2 BAlS £ 3) SUEABEH, 237s 2 34 B)
SHAA 5) Sl A 6) SHANEA(AR, W B
24 5) 7 A9 2 A F0eE 2 FIAYLE, e

& Soln.

6. SHH MM NE of

AFAA ANE SHBA AFS FAS AAsd 84
8¢ ANsk el A9 Wohsna Adaln

83 ZA% 474 50mme] B4 SS 304 % 316 2 sz
20 x A% 100 x F71 4mme] SS34 Aol ke 84

6-2 2R o sty Mg
|4 EA AMg3lE Alge 3leky
2

Table 11. Chemical composition of base metal for SS

A2 Table 113

Element | C Si Mn P S

0.07 0.9 121 0.04 0.03

304 Cr Ni Mo Bal.
1872 | 823 0.06 Fe
C Si Mn P S
316 0.05 041 0.90 0.024 0.02
Cr Ni Mo Bal.

17.03 11.40 | 2.10 Fe
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(dia 50mm, depth 2mm, width 50mm).
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Photo 3. The result of hardness test.
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Photo 4. Macro defect(1.5mmlL) x40.

Photo 5. Micro defect(0.07mm) x300.
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