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Improvement of Impact Resistance Property for Recycled Bumpers
Applying Sandwich Injection Molding
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ABSTRACT

From the viewpoint of waste treatment and
natural resources conservation, there is a strong
demand for the study of the technology whereby
automotive coated bumpers collected from the market
can be recycled into brand-new bumpers.

This is to report recycle technology of recovered
bumpers using "Sandwich Injection Molding
Method" , eliminating the separation process of
coated film from the substrate. Core layer material
contains High-Density-Polyethylene additive which
improves the impact resistance that might have been
deteriorated by coating film residue.

1. $ZAHE

WA, BB, HEFICHT 2B00EmE DD,
HEHO VY1 7 )VICET 20580 EH SN, Fig Of
R TN TS, R, KYIBIEE R TH 253
SOV YA 7 IVIIFRIC DOV TIE. ZROBENEENT
W3,

HAD A/ N> ORI & BATETEDRY 7
oL URE (PP) TEBNTWA, PPNV RIGHEMTE
et Ns iz LA LS, ZOEELE, B
FHEEAROTY A A T M ENLZEDIFEALEN
BEINTNS,

— RN IR B PPN DRI & Fig. 11889, IR&E
TG 2 A3 2 B L IERIIE R (B =%t p
m), R E LT L PP & ZRREICIES T 5

* AW

https://doi.org/10.69239/hondatechnicalreview.1996 8 23

FAXNE (BRE =1%p m). & NEPPREENS &
% PPEM (EX =Hmm) THKIN TS,

TG S UL U T2/ 8% BTSRRI L & A XL,
ZOEFENVINERIET % & B EIERIE D 5 75 2 B
FrbR IR B R B XIE T, HIZ X, 8920 p mELED
KEZ ORI RMIME AT ORI CEHAITTRETH % 728,
T E HIRIER DGOSR Z RS,
51T, B & PPEMICIE. 13 & A EHAERANINT:
B, BB IEEY L7200  BIAAROBIAIRE. FEC. i
2T EE 5,

U7eh¥ o T, B L 72N 8% 0 LN SN I
1, BIET ZBMNC K B T OMHE SRR T O R & & ik
T EHEMDRETH D, TNETDON NI YA 7 )UK
Ze. PE D B VI LA R AE L . EE T S 3B

— 186 —



HONDA R & D Technical Review

Vol.8 (1996)

EFRORL T EZANE LTS EDHRZND, LML
TS, TS ORI TR BIRZRET % 2D
TRIZER N D H R ED BB 7 DBRE 7% £ DOl 5
b, EAEEDS L THEE > Tz,

Z T T RTINS OFEZ RS 2560 5
DRFRRE TR ZAEE UV, 7 EIC PPNV
YA ZIVME, AFVBICN—T Y PP MEIZTRIET B
YU RA Y FRIBERIGA L, DD, IER%Z N X
VTN T A T VERi 2N LT P ATV Y
A 7IMZERIHT %2 & TR TN 22 3R T 2%
MRS DV TR, BB B X 7 = X L2
FCR Uy ABFZERRICH D & B T Nz N2 D5 E
TOMBEEIERERAE R 2 G b TR d %,

(Thickness)

e e o e 2 ]

T m——— P Thermosetting resin

35~40 um - peII T 5] ; "
HIAEIA Top coat [t :
b e L LE LR {ex acrylic urethane resin)
10~15um Primer — Thermoplastic resin

{ex ; Polyolefin chloride)

~— Thermoplastic resin
{ex ; PP resin+EPR+Talc)

3~4mm — PP substrate

Fig. 1 Cross Section of Painted Bumper

Injection of skin material (A)

Injection of core material (B)
by switching nozzles

Injection of small amount of
skin material to gate area

Fig. 2 Sandwich Injection Molding Process

Skin material

- Core material

Fig. 3 Sandwich Structure Cross-sectional View
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Fig. 4 Bumper Recycling Process Featuring
Sandwich Injection Molding
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Fig. 5 Relationship between Dupont Impact
Strength and Elongation at Break
(Temp.-30°C)
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Fig. 6 SEM Photograph of Fracture Surface of
Recycled Bumper Material Notched 1ZOD
Impact Specimen
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Table 1 Comparison of Impact Resistance
Modification Method

Target (1) Additional chemical | (2) Improving substrate impact (3) Smaller paint
interaction resistance particles
Item Additive A | Additive B | HDPE LDPE | L-LDPE CatalystC
20d Good | Poor | Good | Good | Good Poor
Impact
resitance | pont | Good | Poor | Good | Good | Good Good
Flexural modulus Fair Fair Good | Fair Fair Fair
Cost Fair | Fair | Good | Good | Fair Poor
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Fig. 7 Rerationship between HDPE's MI and
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Fig. 8 TEM Photograph of the Test Pieces
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Fig. 9 Rerationship between Modifier Amount
and Dupont Impact Strength
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Fig. 10 The Effect of Mixing Method
of HDPE on Impact Resistance
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Fig. 11 Comparison of Mixing Method of HDPE
to the Used Bumper Material
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Fig. 13 The Effect of Mixing Method on Top Coat
Particle Size

Impact >
Energy

Energy Absorption
Effect of deformation
of Rubbers

Energy Absorption
Effect of Crazing

Interface Fracture
between EPR/HDPE

Interface Fracture
between PP/EPR
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Table 3 Molding Condition Confirmation

Type A
Filling ratio of 0
core resin 30%
Core material 73%
injection timing
Skin Core
Injection speed 55% 50%
Serial production Good
Core outpouring Good

Fig. 15 Sandwich Injection Molding Bumper
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Table 4 Test Result of Impact Test of Bumper Face

Test Method Current Bumper Sandwich Bumper
a 10 (J) Good Good
Pendulum
Test
20(J
(at-30°C) V] Good Good
300) Good Good
b
Car to Car
Impact test Good Good
( 2.5 mph at-30°C)

a; Pendulum Test b ; Car to Car Impact Test

Impact Energy ; mXgXh [ J] V(Velocity) ; 25 [ mp
30 [

=

m . Weight Temp H C
h ; Hight
Temp ; -30 [°C]

Fig. 17 Impact Test Method of Bumper Face
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