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Recyclability Estimation of Fuel Tank Module in Vechicle
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Abstract : We analyzed recyclability of the fuel tanks made from steel or aluminum alloy. For a comparison of the fuel
tank recyclability, first we had analyzed the process of disassembly in a vehicle and evaluated its disassemblability.
Then we evaluated the recyclability for reuse and withdrawal. The processes were more or less same owing to the
similarity of fastening method of fuel tank and components. However, the fuel tank of the aluminum alloy was easier
(about 5%) to disassembly than the fuel tank of steel. This could be attributed to the differences in weight of steel and
aluminium. On light of the withdrawal and reuse, the fuel tank made up of steel needed to plate with zinc or lead due to
its anti-corrosiveness. Hence, it required additional processes. In this paper, we were explaining the results of our on
going research on the recyclability of fuel tanks made of steel and aluminum alloys. The differences that we found
between the fuel tank made up of the aluminum alloy and steel were in their weight, recyclability, disassemblability,
anticorrosive property, cost and productivity.
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Table 1 Advantage and shortcoming by material
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Steel

Aluminium

Cheap

Light weight

Durability, corrosion resistance

Advantage - - Excellent r labili

g Excellent weldability and productivity ?e .e t recyclability

Painting needlessness
( prevention of environment pollution)
Heavy weight .
- . . Expensive

. (fuel efficiency decline, exhaust gas increase)

Shortcoming

Coating need by lead or tin
(environment pollution , recyclability decline)

Low weldability ,
Low productivity
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Fig. 2 Steel fuel tank(used seam, CO,+Ar weld method)

Table 2 Manufacturing procedure and process of fuel tank
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Order Process Steel fuel tank Aluminium fuel tank
1 Press and bending process O O
2 Longitudinal welding seam or COx+Ar MIG
3 Baffle plate welding seam or CO,+Ar MIG
4 Parts plate welding spot or CO,+Ar Rivet
5 Lateral welding seam or CO,+Ar MIG
6 Preprocessing and painting O X
7 Parts assembly O @)
8 Test and shipment O @)
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No RP code No RP code

1 Downward extracting - 7 Spring pushing extracting -
2 Upward extracting —I— 8 Turning separation =

3 Sideward extracting o= 9 Turning extracting G

4 Fixing extracting “de 10 Drawing =%
5 Check opening = o) 11 Key extracting =0
6 Spring pushing movement = 12 Stationary fit —rn —
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Table 4 Evaluation code of disassembly, RP 93- II [Disassemble]

D [ add — ] Element of base
RP code Basic negative Conveyance, Need of rotating Settling Need of 0.9kg
NO . .
point movement motion the axle by the hands

1 Downward extracting 0 -5 -5 -5 -5

2 Upward extracting -5 -5 5 -5 -5

3 Sideward extracting -5 -5 5 -5 -5

4 Fixing extracting -5 -5 5 -5 -10

5 Check opening -5 -10 -5 -5 -10

6 Spring pushing movement -10 -10 5 10 -10

7 Spring pushing extracting -10 -10 5 10 -10

8 Turning separation -15 -10 5 10 -10

9 Turning extracting -20 -15 -10 -10 -5
10 Drawing -20 weight -10 -15 -15 -5
11 Pin extracting -25 hammer -10 -15 -20 )
12 Stationary fit -30 cupola -15 -15 -20 -5
'3 13 Use tool with hands -5 14 With special tool -5 15 Take a working time -10
d

e -

d 16 Unvisual case -15 I 17 N?ed of -15 . 18 Speual -20

vibration, environment case processing of ruined component
w
(r) 19 Need of safe protection -20 20 Need of energy cost -25 21 etc... -5~-30
k
Table 5 Evaluation code of disassembly, RP 93- I [Withdrawal]
W [add — ] Element of base
RP code Basic negative Automatic, Conveyan.ce, Increase of'cost Need of specific
NO . ) need working and working conveyance and
point need observation
frequency frequency process

1 Automatmxvnthdrawal 0 5 10 220 30

) Casing V\;l\thdrawal 5 10 10 20 30

3 Deposﬂw:thdrawal 10 10 10 20 30

4 Gatherlngfv‘vnhdrawal 10 10 10 20 30

5 Stronghold withdrawal 15 10 15 20 30

AN

6 Classification 20~ 50 10 10~ -20 10~-20 30

A - .

f 6 Need of- 5 7 Need of preprocessing 10 8 Need of specm? proce55|.ng for 10

d specific container instance cleanning container

S 9 Needed transport to 10 10 Need a counterplan for safety 20 11 Need of investment for 20

specific area and environment specific facility

w

0 220~

r 12 Decrease counterplan ;| -20 13 Affected by gltemated -20 4 20

k market price etc... -50
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Table 6 Evaluation code of disassembly, RP 93- I [Reuse]

43 & - ez

R [ add — ] Element of base
NO RP code Basic negative Change Additional Accessory Specific additional
point method investment facility facility
Use as it is
1 0-@® 0~-5 -5 -10 -10 -10~15
9 Deposit after use 10 10 10 10 10-15
A—-©
3 Parts path conveyance 20 10 10 10 10-20
Lo (@
4 Overal use 20 10 10 -10 -10~20
Use combustion
5 . -20 -10 -10 -10 -10~20
G ‘(;5‘,
6 Biochemistry alteration 50 10 10 10 10~25
7 Disuse with small size 70 10 10 10 1030
ORK
A e e . -10 e
d 7 Need of specific facility and 10 8 Needed specific _ 9 Need of specific 10
g deposit equipment preprocessing to use 20 container and chemicals
d
w 10 11 Needed processing 12 _
0 . -15 ex) counterplan of -20 optional
r Need of reinvestment . . etc...
k environmental pollution
Table 7 Disassembly
Disassembly parts Disassembly process RP code point | Loss point |Estimate point|
) Bad visibility D-16 -15
Approach ability Preparation Downward extracting D-1 0 -20 80
(fuel drain) Need of rotating motion D-1-® -5
@ Spring pushing movement (x3) | D-6-@  -10
Vent valve, Sideward extracting (x3) D-3 -5 30 70
Aluminium pipe assembly, Need of rotating motion (x3) D-3-® -5
fuel- sender gauge Spring pushing extracting D-7 -10
tank . 3, @ Downward extracting D-1 0
Disassem-bly Fuel tank Need of rotating motion (x2) D-1-0® -5 -10 90
supported bend Sideward extracting (x2) D-3 -5
Upward extracting D-2 -5
rel;l:zlg?:nt Conveyance, movement D-2-© -5 -15 85
Need of 0.9kg by the hand D-2-Q -5
@ Bad visibility D-16 -15
Approach ability Preparation Downward extracting D-1 0 -20 80
(fuel drain) Need of rotating motion D-1-0® -5
@ Spring pushing movement (x3) | D-6-@  -10
Vent valve, Sideward extracting (x3) D-3 -5 30 70
Steel pipe assembly, Need.of rotati_ng motion.(><3) D-3-® -5
fuel- sender gauge Spring pushing extracting D-7 -10
tank Q@ Downward extracting D-1 0
Disassem-bly Fuel tank Need of rotating motion (x2) D-1-3 -5 -10 90
supported bend Sideward extracting (x2) D-3 -5
Upward extracting D-2 -5
Fuel tank Conveyance, movement D-2-@ -5 35 65
replacement Need of 0.9kg by the hand D-2-® -5
Need of safe protection D-19 -20
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Withdrawal process RP code point | Loss point | Estimate point
ini Gathering withdrawal W-4-10
Aluminium Withdrawal g - — -20 80
fuel-tank Needed transport in specific area W-9 -10
Gathering withdrawal W-4-10
Steel fuel-tank | Withdrawal Needed transport in specific area W-9-10 -40 60
Need a counterplan for safety and environment W-10 -20
Aluminium Reuse Useasitis R-1-5 -5 95
Fuel-tank
Needed specific preprocessing to use R-8-10
Steel fuel-tank Reuse Needed processing -25 75
X . R-11-20
ex) counterplan of environmental pollution
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Table 9 Comparison of steel and aluminium fuel tank

Score Value of Relat.iv.ity
(based on Aluminium)
Steel fuel tank Aluminium fuel tank Steel fuel tank Aluminium fuel tank
Weight 60 kg 28 kg 2.14 1
Price (material) 570 ¥ kg 1995 ¥ kg 0.29 1
Price (fuel tank) 200,100 691,000 0.29 1
Recyclability (withdrawal, reuse) 66 85 0.78 1
Productivity 20 EA/h 3EA/ 6.67 1
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