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As the mass production and mass consumption industries are settled, they are

Received 26 June 2018 promoting depletion of natural resources and causing the problem of global
Revised 30 June 2018 warming. Therefore, various studies are under way to pursue resource utilization
Accepted 3 July 2018 and environmental protection at the same time. In Europe and the United States,
the remanufacturing industry, which was settled early, has emerged as an
Ke){”’” ds: alternative industry to mitigate resource and environmental problems. In this
Cyl?nder block research after using a diesel engine, the engine parts were restored just before
C?’hnder head disposal. The cylinder block was selected according to weight and economic
kaell value. The mass of the selected cylinder block is about 246 kg. When the worn
Corrosion parts were restored, the restoration process used about 200 g of mass. as the result
Remanufacture of restoration process, weight 246 kg cylinder block was prolonged the lifetime
Wear by using 200g.
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Table 1 FMEA of cylinder block

Cause Symptom Parts failure mode
Coolant leak |- Engine deterioration |- Cylinder block torsion
- Cyli lock
Engine oil |- Engine oil decrease Cy‘lnder block wear
leak Output deeradation | Inside Scratch wear
€ put degradatio - Internal block wear
Fatlgt}e and |- Output degradation Cylinder block inner wear
aging - Blowby gas occur
Head gaskit |- Water pump impeller |- Water pump impeller
damage damage Corrosion

A- Grade

Fig. 1 Classification of used cylinder block

Damage New

Damaged

Breakage wear

Erosion wear

Surface fatigue

wear

Block surface

weat

Fig. 2 New and damaged cylinder block
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Fig. 3 Remanufacturing process
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Fig. 4 Cylinder block fluorescence defect inspection
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1st Build up
welding

2nd Build up
welding

Complete

Inspect

| 2nd Grinding |

Fig. 5 Thermal imaging of restore performance

BE 24 342 Fig. 59 20] 200°C AHa-opgls o] &
ato] o FahiA ST HE FHMAE, olBH e EE
o AASRE 3A4S AP Tt 27 2HME v}
Bo} FAE 98 TR 7HEet A4S TY9 Edske
AL Fstth 12 848 A 7len 92 3 9 A 3

Pz

3] Belde 23 WY 7Y
2919) sk Hro] gzt ofe) A wEow
FHAWES A% B e §99
WA Sfstol AP T
ARG, SR A 84 2k ol
5% 3 349 /A8 43

=
shR-aFo] 91%9] Super-N UAGE £48-S

ro
H

4
g

>y
o

o X e
Og(:’:‘

d
o

Of
b1oEe ok

o
o
12
tlo
5]
o

g

q

O
by
ox,

o oy

—

X

o
rir

P 32 o

ol
on

Jfu
olr

I
M
02!

el T
e

to |
M ro

L%?
=1
H
12
ofr

£

o A4 otz WA
S AR, 122
1om 7Hga i 2 Ze)A 2
21834t PHE 5917} 10~20mm3
ol =7 g 7FE8lick Fig 7% 2]
nie} Ze) AYgE AR oS HeAlE
Hdste] 4% 598 A3t

OJ_
oo TuU=E

1z
do

)

]_

dg o 0x

ox
olr
rio,
=2
o
ol
2
r [}
of
feed

rir

(

mu oy
&
tlo ™
bt
ol

Px

o
o

oz
o
re

r2
o
=2

N

386

Fig. 6 Temperature distribution

Process Photo Contents
Core - check
Disassembly - Eve check
- Removal of
n impurities
Wash - Wear check
- Bit remowval
- Wear measure
Base check - Removal of
impurities
- Wear check
Heat treatment - Heat treatment
operafion operation
Nickel join - Restore work
! |- Whetsu_me
Block grindin Processing
& J - Waterproof work
Water -Confidentiality
> check
pressure
- Leak check

Fig. 7 Remanufacturing process
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Table 2 Cylinder block base material analysis

Element Fe | C | Si|Mn| P |[Cr|Mo|Cu|Sn| S

Composition

. 93.42| 3.3 12.27|0.66|0.03(0.14|0.03|0.03|0.01{0.11
ratio (%)

Table 3 Filler (Super-N) base material analysis

Element Ni | C Si ([Mn| P S

Composition ratio (%) 91 [1.12]1.80]0.15]0.02 | 0.01

Table 4 Analysis of specimen material

Atomic %
Element
Filler metal HAZ profile Base metal
C 32.84 33.59 29.18
Si 1.95 1.93 3.27
Fe 30.94 36.14 67.55
Ni 34.27 28.34 -
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Fig. 8 Cylinder block filler
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Fig. 10 Scanning electron microscope (SEM) device
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Fig. 11 Filler metal
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Fig. 14 Hardness vickers analysis of specimens material
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Fig. 17 Nickel join result
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