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Evaluation of environmental impacts for the bogie of electric motor unit
(EMU) using simplified life cycle assessment (S-LCA)
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A Bolek AAE, 3 S0l Bl mAE 9ae
Adom Hrlelr| g 7R Yoz 2 4o
2 e M7(Goal and scope definition), A 14] BEE(Life
cycle inventory, LCI), 9384 KImpact assessment), 741
H7KImprovement assessment)?] 4 THA|E LA o] ¢t}
(Fig.1)[2-4].
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Fig. 1. Procedures of LCA

SABHE oItk ol e A7k 19, ugo] Aauu,
dolelo] ol ute A2d 44 Fol Az & ek o
o YRR Jsto] ALY FUBH WEEO| PF
shel apgEte) A WA B AR ST 4
Slc). AR BE HRS, S48} Aeh 75 ol
2 Bgat 22 AgHE 9PETE et 2ok

- 2}l 712K Abiotic Resource Depletion, ARD)

- 248 7Global Warming, GW)

- @ ZZu}bil(Stratospheric Ozone Depletion, OD)

- A3} Acidification, AD)

- B.aokslEutrophication, Eut)

- 3}8FALSHEAY A (Photochemical Oxidant Creation, POC)
- A5 (Freshwater Aquatic Eco Toxicity, FAET)

- 3954 (Marine Aquatic Eco Toxicity, MAET)

- EQF=A(Terrestrial Eco Toxicity, TET)

- Q17F=A)(Human Toxicity, HT)
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Table 1. Characteristics of simplified LCA
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Table 2. Bogie composition
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A3 w3 Parts Components Weight (kg)
4o A7k B EARE ifﬁ :&; ;j_/f eIgk 4 Jourrllal Box 563.4
EHES Bearing Ass’y 290.5
2122 11:32] gio%?ﬁ;?i AR d)o]E ] Agom j/;sgx} Journal Box Ass’y | Cover 112.2
e of et o2 dagh =& v Pole Wheel 26.8
= o = A= Slinger 33.0
AR I R R ke Gy 3785
Brake Lining Head Ass’y 119.7
Brake Lever 291.2
3. QiX[e] e3P Disk Brake Ass’y | Fixed Point Support 106.8
Brake Lining Hanger 30.8
3.1 == 5 HAFHO Special Bolt 17.3
2 AT A AR Sl oF 50 %E X8 Pin 462
ke Abogie)olth. ATHHE HEAY Fr BE F mox T =
Shel k] Auby B2 A4S ofo) that ZkektE row. Tl el
AT BE FRTORA BEYHE o AN e T =
sto] 1 BAE Am{ms Aoleh, Al Al A ¥ e =
2 5 AHEE A= FH(Cradle to Gate, CtG)7}1A]| & 3} Line;g 11:8
Ak 2 AW pYlE BURY MEES A7 guoR Center Pivot Device | eral Buffer 55
stglon, FARA, FA U] W E4AA 52 cutoff Lateral Damper 26.4
7ol wet AR ohe) 32 A eyt Bush 242
Table 2= 2] LAE 3-8 Vel o, =8R8 cut-off Center Pivot Support Rubber|  43.3
Hof ZhAE that u]&THE-E Fako] AAKSE stAlgte s | Center Pivot Block 109.5
Alskaich Center Pivot 184.9
Wheel 3063.5
3.2 Mipy == Wheel & Axel Ass’y| Axel 1835.5
e Ay B doleulol st dngael A o D S =
?\‘@lﬂ\f oﬂ?ﬂ-i—] j]?::z E’—’g 77}1]‘%0 3y J’j jz)g Bﬂ;]_ Bogie Frame Cross Beam Ass’y 1045.4
&S 9 FRTIE2R B assayd £RE 1Y Aux. Reservoir Ass’y 198.1
O SFAARTE B HEE FAletdt 4] ¢y Axel Spring 4613
A dojel: o 1S 7120 slo] Autsiitt. primany SUSPEnSION [ safery Hanger 317
g B7y AxEo] TR PASSE o]gate] At =Y Clamping Plate 26.4
A 55 E4E SAHITh PASSE ol ke A Total 11338
Efoiz 7t dlojeidlo] A4 AN, SRy 7} s
of glos, AWE AT s el A Wh FLUBKGW)E 27 4031%, 4717%: SRR Al
£ Sa8i7]o] golsich ok, RAE AQTLT AFdso] FHL vAE 27
& AR S8 dFEsE e BES E4% 23 4
3.3 HBECTEIH X oiix ZF AgA, olalaigravt FE FRkIAE FRlE $ltK(data
AgAfel iAol e Thebele) Mg Wo1E BA) g not shown). YO ofakE PSR Hdo) HFRE o
Wy 9 TAY 548 7o nE A Eth WA o Aol L, dAZAHe] HuEo] HFHo|HE thate]
Rl o A9 7|0 = Table 37} Fig. 20] Lbet 7} FAYE O AREE PO Rl FAE AL
WiEk 10749] gaFda Fol FA8E AHEILZ(ARD) A Zro] z2q gz JPyEgch ok AN YAkt
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Table 3. Contribution of environmental impacts with impact
category

Impact Category WI Contribution
RS A UNZHARD) 1.056E-03 40.31%
AMISHAD) 2.714E-05 1.04%
27 EA(FAET) 1,467E-05 0.56%
#joF EA(MAET) 2306504 8.81%
EoF EA(TET) 2.769E-06 0.11%
. oFsl(Eut) 6.939E-08 0.00%
A -2 FBHGW) 1.236E-03 47.17%
Q7+ EXHT) 9.499E-06 0.36%
&2 93)(0D) 9.004E-06 0.34%
F3lst AbskE AHPOC) | 3.407E-05 130%
N
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Fig. 2. Contribution of environmental impacts with impact
category
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Table 4. Contribution of environmental impacts with activity

Activity WI Contribution

Bogie Frame 4.714E-04 17.998 %
Center Pivot Device 9.588E-05 3.660 %
Disk Brake Ass’y 2.503E-04 9.555 %
Journal Box 2.051E-04 7.828 %
Primary Suspension Ass’y 9.925E-05 3.789 %
Wheel & Axel Ass’y 1.166E-03 44.506 %
A ZFAHRZ 3.317E-04 12.663 %
Total 2.619E-03 100.000 %
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