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Summary
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To foster a sustainable automobile manufacturing industry, it is necessary to build an advanced
recycling-oriented life cycle system that minimizes resource and energy consumptions, environmen-
tal burdens and costs. To that end, it is required to develop a product life cycle design based on 3R
(Reduce, Reuse, Recycling).

Under the current system, most of the plastic automobile parts from End of Life Vehicle (ELV) are
burned in the form of ASR (Automobile Shredder Residues) for energy recovery. Since the 1990s,
Mazda has focused on life cycle design of bumpers because they are larger in mass and easier to
dismantle than any other plastic parts. The world’s first material recycling of ELV bumpers into
new car bumpers, which Mazda started in August 2011, is an indication of such life cycle design.

This paper introduces Mazda’s activity concerning the 3R design of bumpers that contributes to

environmental protection and resource conservation.

1. (XL ®IC MEIOBRH &2{T> T& T2,

Bl Z1E, S TIEMRARRZ R R — R TR Y 4F
HHHEEZBRLTETWS , 2008 4£3FED 2 KA
TIRI DO, NUTEHORER I, ]<FI<
EXNNRT L e DMEEEZ AL, N2 SBH OEIzIT iR
0GR T BRI S USSR IS R TAME B L Hlish

~ VXX, VAT A F T “Zoom-Zoom” HEEDTF,
S F X FE REEIC BV CTHIBRIERE (L BS 1 7 CEREE AR A
EEZIT-oTNd, TOHT, RV HIEREHAHIC
TEAT 272 DRUE L7z &R & BEFEDHIRICE D

AT B,
ZOWMYMBO—oL LT, Hlo U1 7 ks LTRG, A2 PR RARATIEL, RO AT
BLES B0, 1990 LD MK - s am R SERTREE LTS S £T, MEIFASI

DRE, RIEEHOTES, V947 Lottty R RTINS, AT R AGT m AN

1 Bk *2, 3 AEfHBARES
Technology Planning Dept. Interior & Exterior Components Development Dept.
4 BRI 5 BWAZT—H— DR E VR ARG

Technical Research Center 1%Cgstome]r Service Business Development Dept.



No.31 (2013)

TV YRR

B AT BRI A b X, N—RABRED 2N
HEIZ L TW5,

F72, ASR HEOLZL & O ABIEICHNTSH, U
A 7NV LRT VMBI ZEA LTS, il x1X, AT
V7N TWREA VT o CRARNBET T A b=
(TPO) ML, Fyviafrial—FL, EE
M2 RIFEM OB 7 =L Mgk E— LT\ 5,
AT, ZROLOHNLEICEN LTINS NN
DIA THA T NVEFHIDW TR T 5,

2. S 7Y4 7 ILEREH-BET 2EH

BRI, A4 7 A 7 vE_—2 L
LizvF VA UFIA 7 A 70y F Y A) BEE
ThY, ZOTF A LEE SIS OMESCTIIR
ERFTTHIEDARARTHDHV, EHEOBE, R
DOEIRZIZ, FRIFERICEL > TEHMSZEIR Y 22— X,
VA I NT DT IUALE, vab vy XL D4
D ASR 1B, EMEGHTLZ LT A 70
EITH T U RENREZLRN, TOTFTIFITL-
TR OEHIIR 2 5, Bz, A& OSHA 3t
EEGVEORFNEEICR Y, BEOHEITHH: - &
BN L7 Bt 2T 5 ENEEIZ/RD, 20OV
F U ATECRG EZ O L o TR, F-F
HHEOVETA T A 7NV IS ETHDL I END
HEHRETINVET A Z L I3EE LY, Tk, &
ERVFTIVAEHELT, FHFHIBRV ADLERH D
2

Fig. 112, BEDEOt I A X —%5RT, ZOE
T I F— TR R R B OREIC L - ThRE L
ENTEY, EBIFEELETRELLTWD, KOLE
T REHEL, FAEEZHOT VT2 —AThD,
FEWTHELFEHIL, MAE2TOEEHFEMTLII 22—
A, DUERLTHEAT ) 77—ty =, —i
O EF I ERLB L CHANAT L I ~="7 7 F ¥
—, MBtELTOV A7 NVDIEE 2%, £, AR

W3, BEFEL D BT RETHDLLEINTNDHO, @,

Remanufacture

/ Recycle \
/ Energy Recovery \
/ Disposal \

Fig. 1 Hierarchy of 3R
(Drawn Based on Erik Sundin, et a

|.(3))

Otz INF—EREOT A T A IO TR
L7z Fig. 2 THhD, V7 a2—R%, sl &It
i, MR b ESERTATHA I NAT —UTH
HECTH DN, AR CIEHHFRICERELEICI > TTD
HDOERLTND,

<Y AU, 1990 R BN R EFHFIFERIZ L - T
EmAEENL, Va—X, MBS A 70350 F )
FICESSEBICEY, T4 7 A 7 HZEIT-T
72, ZOEFE, SroEETe ASR 0 HFEM &8I
THYFTIVFCEEETHLDOEEZTND,
WNURDFGATHA I NVEHOY T a—A, Ja—2R,
VYA 7 NVENTROHRSTIAT 5,

Reduce — Design

¥

Resources
Provision

v

Manufacturing

v
Logistics

¥

Marketing/
Sales

¥

Usage

¥

Service

¥

> End of Life

Recycle

A\ 4

Remanufacture

Refurbish

A4

Reuse

A 4

Fig. 2 Product Life Cycle
(Drawn Based on Lee Hui Mien, et al.(s))

3. YT 1—RKE : AER - AIRILT—

U7 a—R bk, BREARMSCEEIY DAL %M+
D72 OITHEER - RN - LELL B VE A - AEE M
DA TRV EThH D,

(1) N SORERE

NUROMREI, MET VA 2, REm L, etk
DRELGZTT 3 2hbd, MATH A LT, N
VARTEELLLHEOYE D TH Y, ENIBIRRe
aRRD LD, BEMEIZE, NSO RICED

PERES SRR A E A b DB HPERE Easskd b
Do Fio, BAEAMITIE, BEREFICHTEELREL,
BEES S (ZVTHS U v U X oY) Rk
THEBENRDOOLND, ZNODOHEREEMINTE 5 XL
ITATHA I NEER LE#RAET O ENEET
b5,

(2) LS SRR SE 6. O

~ YV F, BElOBREZEH T2 B ETSH O

Mg ELZ, AARRY Za (k) & HE TR Lz, A

— 187 —



TV R

No.31 (2013)

LN E LTORS BEEE, TERDENL = A R & [F%L
TT, 20%0RELZZELT DI &L L, 20%RE
fbDT=DHI2iE, BUROFHRE 2.56mm % 20%HITE L
T2.0mm (2T H0ENH S,

WP L > TR F LERIMEZRM 5 729, Mt L
TORZBEL, #F MR AR IR LT 50%H
o 2300MPa & L7c, WIVEIZARED 3 FlZHHIT 2
ZEDD 50% DTSR E TR 24% K2
TBHN, REFITONTIE, k& RIER Y Ot
WL TERTDZELE L, £/, BALICE - T
FRIGHER LT 2 Z L 2B <7, MIBREORHE Dt
N+ sofEchdr AV v 7e—Lb—F (UT
MFR) (% 25% EUF, 40g/10min L9252 L 2 HIEL
L7,

PERD NI E, R=RA L DAY L
(AR PP) I2=2h, ZLTHREME LTS ZHE
L7z, Whbwd 3 JLROMEITH D, MitEZm Lt
DIFH N7 ORGEEESL, PP OSTEZ LT
RV, LaL, 2R CISHEE EE2ME T L
TLE 9, ZHuTx L THREMIZL &iofEo PP &,
TR0 2 BEO PP IS Tn&E 25 S8,
By & PP CHMWEE M L, KT LRt 2 &y
T8 PP OWSINTHi» T, WML BB E Wi LTz,

* 72, BEEMIZAIMER EofzdicsmLiz2Lv s o
BN X D TR DA T 24 5 72 DICHERPRRE T
ol TLONTEE LT D2 LI LY itEEM: 2 M
bEHe, LovL, BIEOBESEEZHRET DI, K
FEamBEICH D T AOHEMANREIT/FEIET D =
LCATFRBEITLHE) B EICHAET2LERD
L0, BOTEO LIRS D LT HHEE R
<, REILGERELHRHETE 2V, T THRBEBIZI L
DHD LS, ERIZZD IS WS FENMENIT L%
BNCEI L=,

ek, FREOSTREEHOILEHEHAL VD
D%, @i EO T N THEEEZ M LS, KT
LB EME, BOFEOILTH O 2 & T, Mt
B L AR A N LT,

FHUBOE A EHIEERN B2 2 b O 2R TG E1,
EoBtAEZ L, BRAMTLIZ R, ©H5kE
RAAIZfER TH 5, BAIRMENZH > THEME DS
TELEAGEZHELENLT A N E— X TORRIT
b HAA, EEONNE KT L CHEREMR 20 K
L, &bz ir VB EER L,

(3) N DTk

HMRIZT 2 EHMA LT WKE, B EELTRD
RV ERBEOREN EARY, @ cilEosTL
F9, FHAETIE, BHEOEADTH D7 — FOAL
B, BEOWhOENREEar Ba—FIZkb v

Ralb—yaryTTHHL, FRNCBREORE#EIEZIT
9. BRIZT D LMNADHERE RV F— DL A
TU NPHEEEL D, MBI TRRIRTE 0D
DI — FOMLESL R EICEEEZMRYIEL, Hl
RREEOVR Lz, 72, v 72725742 (I
) OBBHBRETHZ & THIERRT-ND,
4) HAL, &R, AxxLr¥—(t
EERICRM 2 O THRIE 2.0mm CTHE Lo N
SNOVEREZ 5T U725 R, MM, MR s w7
TR A 2 TMET DI L 2L, HEEE Lz 20%
OBRBALEZERT DN TE T, £72, BaE2 L0
MR TTHIECX B2, MEHE I EO KIE A IR /)
e & 727z,
BETRIZBWTE, A X 0 RTE RO B HIRE
W2 EHE L7 2 LISA, CAE FMTHATOIERIC L
R B ORI 2 Kb 95 2 & T, 1ERITH 60 B
Mo TV N RO RIEREE %2, 5D 30 BITHED
oo ZHICEY, BIERFOEE = R LVX — % KIFIZHI
T D ENTET,
(5) K== Mb

HARENTRIESND PP X, A1 v I vars_yy
Fewvwbi, BIEORERAT 7 F Ty henbild
REBITIERL SN D, ZOHEE, BNIER TRZ R
Wb ax MYIZERITH D, —FEEGT 7Y MIEX
T, HEM LD PP LSOOG 2 LH, KEIZEINT %
ETT 0 NABOAFEENMET L, BEMITHN LRV,
ABHFE CIIMEL A — B & O L FFEEZ BT, #
B 5 R4y R B RN A PEFTRE /AR N T o A B R L
WUz, BHATRIE, BHEZE»L (AT¥L) , BRI
FHEL ), B (BHED) WO RENRTRE,
AW CEIEMZIRD HT, LW fHni TRIC
DEIND, 0D HaH{IRRH & 5 R AR o &
2 20% Ik T 2 LT X W HEME LT, FERRIT & 2 R
OB N ISR E VOITHEAI TR T, HEIRERIER
JED 2 B, 20% DHIZHIIHDZNI T 46%H I T
X2FE LD, A, ERBIZEOTHHAIRERITE
B CE T, BICHREMR TR AETZ & T, S
N1 KRBT ORIEY A 7 V% 60sec 025 30sec (ZHITE
Lo k72, MBlOa 2 b7 o 7R <MEHERE S 20%
Hi L7z Z & T, NoofifiEax Myl TE, K=
A MBIZDZe o7,
(6) HBUH A~
KBTI A& CX-5 DAL MA LT (Fig. 3) . Bif%
NN THED 2.0mm HELAFEBL, HELIERM
5 20% &ML Ty b ¥ EEDET 7.5kg 205
6.0kg ~EEZIKR L7z, CX-5 LMo FR #H I NEK R
BL T\,

— 188 —



No.31 (2013)

TV YRR

Fig. 3 Bumpers of Mazda CX-5®
(Upper: Front, Lower: Rear)
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Fig. 4 Dismantlement Test 1 of Rear Bumper of
Mazda Familia (Remove Trunk Mat)

A \
Fig. 5 Dismantlement Test 2 of Rear Bumper of Mazda
Familia (Remove Endplate Trim)

Fig. 6 Dismantlement Test 3 of Rear Bumper of Maz-
da Familia (Removed Fastening Bolts)
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Table 1 Mazda Technology Development and
Implementation on Bumper Recycling

Year Contents

Recycling damaged bumper to undercover was

1992
commenced.

Recycling damaged bumper to bumper

2001 .
reinforcement was commenced.

Recycling damaged bumper to grained bumper

2002
surface was commenced.

A technology to recycle damaged bumper to

2003 smooth bumper surface was developed.

Continued recycling damaged bumper to

2005 smooth bumper surface was commenced.
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