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Development of Waterborne Primer Applicable to Different Plastics in Motorcycles
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Most of the paint materials currently used for
motorcycles contain a large amount of Volatile
Organic Compounds. Volatile Organic Compounds
are environmental load substances, and there is
a strong demand for reducing their emissions in
recent years. Many of a motorcycle’s exterior parts
are made of ABS plastics or PA plastics. These
two plastic materials have different film adhesion
mechanisms and adhesion strengths. Therefore it
was necessary to use different conductive primers
and it was one of the factors that caused a loss of
time and materials in the painting processes. We
challenged those two objectives, i.e., the reduction
of Volatile Organic Compounds and the common
use of the same conductive primer for different
parts materials, by combining two kinds of resins
originally designed individually, i.e., urethane resins
with carboxylic acid groups and acrylic resins with
amide groups, which have different properties.
Many of the plastic parts used in motorcycles are
painted manually because they have difficult areas
to be painted by automated painting machines.
Thus, the viscosity was adjusted to satisfy both
the controllability of paint sagging and the surface
smoothness to maintain the efficiency of paint
workers’ operations by using a thixotropic rheology
control agent.
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Organic Compounds (VOC) i, ¥ L R4 < K&iH TXifk
L BB ORIRT, KON LRSI & ol
FAEy T EGEEISHEWEO -2 TH 0, BN
WBEDO—DLE>T\Wab. ZHIZHL, VOC P EHIA %
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b B, HRTIEKRKRGRED IEESEIE &40 2006 44 F
K 0HifTE Nz, ThE20 T, BHETESE, HlkE
FE & LT 2010 423617 % VOC HIllkzE % 2000 F12kF L
40% LRE L7z, Z OHIHE B 2 2K 5 72012, B
H A — R i A B Z o T 2P gEpE
FUE TFRICBE W T VOC R EIZEROEEEAITH D, &
KLFRTHM ST s, Bt oREARRER TIX, BBH
THEZOHTFRBILIRTC &, BEHREOM LY v+ ol
I, EARER O BB CICHD #lA TE Tz, L
LING &HEHET 57220 Tid BB E 132 0 Hilk H R
40% ZEKTHZENTE RN, VOC PEH O KIE
T ARk HGA & B W ARB RO AP IZHLD fildr Z & 12
L7,

1.2. K2 B2 o HHRER
ZEHBEIC O TEICERE I TSR, SR
By, GBIV -4, TIT2AFy 2RI ILTH
%. Honda BEABMERT I 5513 5 BB O WA ERRY 72D D
VOC Hit &% Fig. 11283, K&k VOCHIHIHIZT 5
ZF vy VHNRATIANREZ NI Ehbrd. ThboD
VOC M E DR AR B 720, 75 25 &8l
UL DOEIERE & VOC PE R % Fig. 2 1R, IR
BEBET 74 v BEE, MEEE A5 5 RED EEE
R B R— 2L 2 ) 7T, O3MEMKTHB. T
T2 F v 7RO VOC Y A 2 W, 75 A4
YERAEFT LD THS. 2754 vEFEL, R—2
WE, 2 ) 7B E L TE VOC HEER L W Z &8
bhrb. ZThET 74 BRIy IR Ch D, SEE
LD HETH 5720 THD. ZOT 74 2&FEBITD
BHREHI 2 A T o AKME2 A TIETH B &L, 754 v
KD VOC lEE 70% » 6 % I2ETMABZ Z &N T
&, KiEZ VOC HH RO % HiAte Z &8 T& 5. D
L&y, TAGBBETFEOH T VOC HREEIR R E EV,
T AF 2 EAPEE T T 4 RO ARMEIZHLD flE
Z&liZL7e.

in 2008

Fig. 1  Proportions of VOC emissions from each
part category
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T4 viERE I, e REIIEHO LR BEORMIZA
NEZBHEDZILTHS. TOREIFHFEREEEABI R -
B OEBEVEORER & & D RO BEE MR O~
NdHb.

FRER RS & 3R v LERRMOBIICEBIEE 2T 52 T
U 2EROEEWRSISNCE 5T, &LL< OEREHLM
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BRTHICB T 2BEIRIELL A LT 5. —7, JEEf
BRI W AIE M 72 5 WA L S T B 720,
WENEIME (Fig. 3). #ERKA BT A D 201, #
WP EENEE G T 2DERD 5. 2 D70 IFEENET
HBTTAF T LT EED R EHERET S
LA, TOMCEEBNART2 794 e BETHI L
2% 5.

TIAF 9 T EMEIZE ST, BELEOBEEMSRIFE
LEOLENEDND D, BREDESUENENT T ZFy
JIZRLTE, TI92F 9 2 LOEEECEBN 2T 54~
o R N e

“HREBEO T T 2 F oy o BAERE DG % Fig. 4 15N
. CRE B AR 3O R B ST AT s
AL TS, “WEBHEAORMAIZB 577 AFy
7 NOEREEE Table 1 1283, TN6DT T AF 92
x5 774 vD%HIELITIZHRNRS.

ABS 75 2F v 2 (ABS) 5 XU ABS+PE 75 2 F v
2 (ABS+PE) & RO %K (27 v & VI 7 7Y
LR & DBEHE BB DIZ, T34 vHEEL &L
T, EHDEIEL ABSEM & OBEHITMEIZ L S &,
koTT 74 v&ENE, FEERO -0 OEEMOR
573TH%. — ), PATI2F v 2 (PA) R EHED®E
L DBEFH BTN, PAIZ LR BIEABSE S

Film for coloring

Film for adhesion and

Top coat : o
electrical conductivity
I Clear coat
Base coat
Exterior part
Primer Base coat Clear coat*

* In case of a typical metallic color coat

Fig. 2 Paint composition on exterior parts and VOC
emission amount
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Table 1 Plastic type and features for applications
Plastic type Features for applications
ABS Easiness for painting
ABS+PE Resistance against chemical agents
PA Heat resistance

7201203, MHEOMICESENAETE7 74 v AN
2ZLNBRETHD. 2D IZDHHEDT T4 v DEHE
I, BEUOMNGZTTEL, BEUOMHRE DD, 75
A FEEH BN EBILT 2720 0EEH#HEZFDOZ
Ltk .

Non electrostatic spray Low transfer efficiency

No voltage applied

Without conductive primer

Electrostatic spray High transfer efficiency

High voltage applied Ground

With conductive primer

Fig. 3 Difference between non-electrostatic spray and
electrostatic spray

(*1) ABS Plastic
CBR600RR (*2) ABS+PE Plastic
(*3) PA Plastic

Rear cowl (*1) Top shelter Upper cowt (2)

Middle cowl (*2)

Front fender (*1)

Under cowl (*3)

Middle cowl (*3)

Fig. 4 Plastic exterior parts of motorcycle
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(3) WeE2Ek: ABS, ABS+PE, PA

(4) BHEVERE (WIS VE, WM, miete, M) 8RS
DIk
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3. FRECRINTFE

3.1. ABS, PA NDIREM & i 55%5

ABS ZftEosn= b )L KA RO, Wt 4ET
DEREE T 74 BRSNS 2 Z LT, WKRNES
BB DEEN AR TE S, — ), PA XSRS
SHBIEPE N 728, —ARAICEEE & OB FHEORER A i
Ln.%h@z,ﬁA_hwfﬁﬁﬁéﬁﬁiétmtm
T4 ~flgE PAOTLELEE OB TR E TS
A VRO ERERLE PA D7 I FEE OAREREIC
Ko TEEMAMIRT A LI28 5. X612, PARRFEI
AR $ % 728, WIERER 2 BRIZAH 7 27 4
FT—NEHEINTWE. ZOHT A7 4 7 —DOWNEH
NOEMIZE D (Fig. 5), BELDEEMEIT S S IKT T
278, 774 VICKBEEMMROLENILDERL
5.

¥, ABS F, PA FIckBW T ERBD®BIEE 754 vk
& DB, BROICHEPICREEREEEZFT 572
DIEIZIZ L B B,
DEo&Sc, The ZMHOT 7 2F v 23774~
EDBEEWMNRE 5720, ThENhDT I AF v 2125
BT A BIEOR P BEE &5, ZORBIEHRGTO
72012, ABS & PA DZNZHICES T 260 (G &l
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Table 2 Resin type and adhesion mechanisms

Resin type :3;%2(?; Adhesion mechanisms
Ureth ABS Dipolar interactions and hydrogen bonds between:
o er:?&;g: PA (1) ABS; urethane bonds of urethane resin and nitrile groups of ABS
Pgﬂg'iﬁal (2) PA; urethane bonds of urethane resin and amide bond of PA
Acrylic . . .
emulsion PA Intermolecular force of alkyl chains between acrylic resin and PA
Carboxyl ABS Dipolar interactions and hydrogen bonds between:
ac?dr gor)c%g:s PA (1) ABS; carboxylic acid groups and nitrile groups of ABS
(2) PA; carboxylic acid groups and amide groups of PA
Function - - -
group in side Sulfonic acid ABS Dipolar interactions and hydrogen bonds between:
chain groups PA (1) ABS; sulfonic acid groups and nitrile groups of ABS
(2) PA; sulfonic acid groups and amide groups of PA
. Dipolar interactions and hydrogen bonds between
Amide groups PA amide groups and amide groups of PA
#) 2 BINL, BEHAE LRAHEEAWET ST 4R EFaF LD AREEBRMIIKIST 2729, L&D

ATz,
BIRL -Bie L 2 O%ERKMN % Table 2 IR L, BAEHE
W% Fig. 6 IZX/R$ 5.

32. HEKDICLZIZEEMHENMETE T LE—- MK
2 ZREW 5 RO EIR

gD ERO 21y v o VLAY 2 ) ov gk, 3EAl
o7z VEIERICEEh S e Fa$ L5 Wb o 4
VT r— MEIRICEHEEN A VST A= FEBRIEL Y
LR VKEREIERT 5 Z LT, EH & {LE O L8 G A
HA, BIEEPER SN S (Fig.7). LB IZETHh A
fLAlZ, 794 v@ilsicEEhse Fas o te g KD
FTBHZET, 4 v@EEEE LR BEOFESEM AR L
TW3.,

RPN, VEBEAKTH B 72 D ITHEBIAH & IeXTA
BERRPEPME S, BER L BIFEPIZIZZ S OKEET. K
W7 74~ EBEH%R, 2<OKREGAZEE, LEDER
ERETLE, T4 EIROKDN LB BEBEITEALT
LEH. §2LLAITDA Y 73— M ERTEABIED

Fig. 5 Glass fillers appeared on surface of PA

BIRIZB W T EA E LA OIS P HE S L < B> T
L9, ZOMRE, LRDBEEOW, LEDEEE T F
A vERE DEERAROBENEL S (Fig. 8). $727'7

ABS Polar functional groups

Primer : 7 K S 0s-
ABS s+C=Nos- 5+C=Ns-
Nitrile groups

Dipolar interactions

PA
Il  Urethane
C bonds O Amide bonds

/\W/ No\ I
|!| \/\ / \/ Alkyl chains

X
H AVA VA VAN

zZ+T

__________ %

\/\/\/\/\/\/\/\/\

Amlde bonds
|l| || Intermolecular force

Crystallization

Hydrogen bonds

Fig. 6 Adhesion mechanism of primers to ABS and PA
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A BFENIZK S 2 GAE EE, EROEERICHMN IR
52T, NEBRGDZER LBIERm OB & v - 7250
OFELETCTLE .
ZOMEERRT 5720, T4 v B BED
ML e—FTREEZEMNL, ¥y NEEhOKSYEZE
FXECHEHEAIEDO LHABZ 557z,
[T 53 AR A s & OHIET 2 WE & B 2z [R5
DZETHy, BROBE 7 & 38E, KREER, &@E
B, WAl Z RS, 2R LR, SRER ST
B EREO IR A2 v, Bt K OWEHR O 5 ¢ i
Iha.

3.3. M7= vk & RO & MERE

WAIRER O EE I ERIEATH 2 -0 IR S
V. ENO AREROETE AR EL A5 T LT, i
KD LR B 720, BERFOBER - X<V, —4,
ARMEEROERIZI K TH 2 = DITHREESEN. Zhe Z
BEROEI A ILEMEL &0, BRREL L2 D IZ< v
728, WEzhELE TR TN,

72 EREABEO T T 2 F 2 BEISEIRIEMTH B
72912 (Fig. 9), TRy M EEETIIER L T, KBk
HRBELOMELCTLED. 754 VBB KRB
RBEL SN D DL, BEMWBOIKT, BEEHEOIKT 14
A%, 754 ~idny Rl s. Ny FEEDY

In paint

Acrylic polyol
resins
OH

OH

| Hardner: Isocyanate resins

OCN/ ~ NCO

b

In films

Reaction between
isocyanate group and hydroxyl group

R—NCO + R"—0OH (0]
Il
R—NCO—R’
H

Urethane
bond

Fig. 7 Normal curing reactions

B, FEFOHBIC K > THREFUEPFBEI NS -0, &
BRI AR E R ZEh b Z & CTRENEL &
O, RN =NBEZENnD B, Ko Ty FERERHZER
XML LT, v x oy NEIEOM 72k & B R
wohd.

AR 2 BT B BEOEB 72hohikicid, &AW
BT Z TR B ERENME T L, SANIR A2 &

In paint

Acrylic polyol resins
OH OH

/l_\r/J\
OH
NCO H,0

PN . i
ocN NCO Hardner: Isocyanate resins

Reaction between
isocyanate group and H,O

@ R-NCO +H,0 —» R-NH, + CO,
H H
R-NCO + R-NH, —p R’-N-%I)-N-R
O
In films Urea bond
OH OH N,/
/l—\r/J\ T
NH
OH 0=C
NH
| Non reacted acrylic resins | |
R
N_H H~ HH
R-NCN ~ NCN-R
OH OH | RN
OH Self cross-linking

Fig. 8 Curing reactions with H.O

Fig. 9 Example of motorcycle part with complex
shape
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S EBEREN ERTEF oY ruy s e BT
ZRVERIEE A A2 FHORE 2 MRS 2ZEBHENTH B
(Fig. 10). ZZTF oV b aty o k& FEE 3 3R 1EH
A A& FI T, 2zl &P A N3 S R SR A G
ATz,

Low shear speed

Solventborne paint

Waterborne paint
With thixotropic rheology control agent

Viscosity (mPa-s)

I

————

High shear speed Vaterborne paint
Without thixotropic rheology control agent

Time transition when painting —!

Fig. 10  Viscosity changes in painting process

4. ABTE

(1) GRBR S
(1)REFDOBA, 150X70X3.0 mm DEHEHR % H
W5,
(i) HEOBE, 7av b 72 V&, HEHWS.
(2) Ak
(a) B I - e H A (J1S K5400) % R4
5. 1y & —FA4 T EHNT, BIEIZ 100 fHoFH
HotlAi%# Arzt, FAH EICKET -7 %
WSO, #AB LT, BEOHIN S bV 2R
5.
(b) it APERR SR - 40°C DA F & R, R L 7= %%,
WIRO N, HBNFORE MR 5.
(c) MtPmPEiRER: 50°C, 95% DIEITAH I E R, fRHT
L7=t%, IO, #HENEORE 2R 5.
(d) Py ekl -
(i)7 942y z2y VEROYA, BHRIZKLDE
flid 5.
()74 ~BREROES, L—¥-—RE
MM ESREZH T RaZMET 5.
Fy M A 74E:0.8 mm
(iii ) R¥& 0 #ZEEED 4, BYK-Gardner WAVE
SCAN Z#HWT LW, SW 2 HliET 5. A%
1 O J ) 7 R A i § B RE
THY, LWIZIE 1.2-12 mm, SW 3 E

)
S

0.3-1.2 mm OERMIPERDIRIFESVEIRL,
2N ENEE A ENS.

(e) Klifs :

(i)W EfHFaTOEROREE B AR EH K 0 Hl
EY 5. MIERHEE T 6 rpm.

(i)KEMFHDOY 2 v PEKOKEI -V T
L— MARERHZC K DWEET 5. 03I
0.1 sec™.

(f) M 7= AU PERRBR 1 5 mm DIEFIT 727 X b3
JCTRERETT 74 v A REL, FEHO
FTLE— L EBIAGW, BEAZNOEXH 5 mm
IZEDIREE =NIRARE L 5 5.

(o) R MERABR - B3R D k% 77 A~ Wa IR i
W%, e & O TR O 2 &3 5.
Bl 2/ N O E EENER BN S,

5. BREEE

5.1. ABS, PAEZEMAOBREM BT 2 H#I55%E

RBAFEIZ BT, MRV, MR BORYERE 2> & R E T
T4 v ORBIEIEIE T YL Y 5 v 24 TEBEIRL 7.

Table 2 (278 U 7= F 8 2 Flfi & A h O B RE L 3 Fifie
EENZFN1FHEEZRENL, ZOMAAEDEICL T4
M7 54 < BigE A% L7 (Table 3). & L 7= fg12
YR, WA, VEAIA R 4 FEO 75 4 < @k
(P-A, P-B, P-C, P-D) #i& L 7=

T A MIHWREF OFMIL, ABS, ABS+PE, PA
O 3RS RIZH B, ABS+PE 3 ABSIZPE 28 %
BAELZZEDTHD, HEMDOFHGIZH W TIE ABS &
D ABS+PE DA HBAFTHB. L7zh > THROEET
¥, ABS, ABS+PE 24 25 BRIC DV, Bk
BPOTEOH L WS L 5 ABS+PE O A% W THERS
AR TRESEE WIS, #HELETI94~
% ABS+PE, PA OB 1@ L, 7L e— b, E&D
WY BN T EB I B o7z TR OMBRFISx L, w1
BB B KO, MAKMERER %, e ekt o % &
Ak & e U 7z, %5 VAR OO BTAT HEHE 1 100 D~ 2
FIZEWTHBEREF S 2<HBEL 2> 728 DEAHKE (O
TRY), TRTHY ZAHIZHWT 50% Kl H R
Ho72EDOEKME (ATRT), —DTE 50% L Lo
HERE D > 72 DA RER (X TRT) LT 5. fiR%E
Table 4 1Z/R§. ZDHER, P-A & P-B iZ ABS+PE (2%
T 2EEVERBRIAKTH 55, PA KT 5 %GR
BAGKTHD. ZOZ oG A, BIEBIZEENS
HILAR VIEIE ABS+PE L DESEMIZENRS D, PA &
DOBEEWIZH B Z el 5. P-CiZ ABS+PE (3¢t
T 2EEVERBRIABIETH B0, PAISHT 5 %GR
BRIIBHETHDE. ZOZLroRECIcEENET I

— 151 —



Honda R&D Technical Review

Vol.25 No.2 (October 2013)

Table 3 Combination of principal chains and function
groups in side chains

Base resin| Principal chain | Function group in side chain
A Acrylic emulsion Carboxylic acid group
B Urethane emulsion Carboxylic acid group
C Acrylic emulsion Amide group
D Urethane emulsion Sulfonic acid group
Table 4 Adhesion test results
ABS+PE PA
Primer I?eassir? Initial | After | After | .| | After | After
WR | HR WR | HR
P-A A O O O X X X
P-B B O O O X X X
P-C C O X X O O O
PD | D o) o X o) ol oW

WR: Water resistance test, HR: Humidity resistance test
(1) Swelling, O: Good, A: Poor (does not appear in this table), X: Unacceptable

FEPAIZEENS 7 I FRICK 208 AHEAEHIZ X -
TEHELTWBLZ NSNS, 72 P-D X ABS+PE
ISR 2 EERBRIEAEKTH D, PAICHT 2 %G5
A ERKTH 2200, WIENET 5 2 & TR
ICBABRKEG ST, ZOZE»oBECIZEENS X
LA VBB ANR Y BEOBEREO DI, PA L3
BT BH, Wk L0 720 I % 2E U 72 & HEH]
Iha.

ZNENOBIEHMD 77 4 = Tld ABS+PE & PA N
DT NDEEFLZMET 5L IdTCE a2 22T
WIZ ABS+PE NOEEMEL RIF 5 BilE A L85 B, PA
NOFEEWEN BRI BE C #lAadbe L RAEEE
ATCAMFDT 54~ (P-AC1, P-AC2, P-BC1, P-BC2)
AL BmEMRB A B Z ko7 SEIEORA LR L
FEEMABROHEH % Table 5 12/

ZOME, WTFhDTI4 <l \WT3 ABS+PE
W EERBRIZAR L2, —J, PAICHT 3 E&EM
REEOMERIZIZEN R 5Nz P-ACL kD & P-AC2, %
LTP-BCl1 &0 P-BC2DHHPA LDOEHEIEN
7. ZOZEH MR C DRAEEST5L PA LD
BEEENENRD Z ENDbhr 572 £72 P-AC1 & P-BCI,
P-AC2 & P-BC2 #b#k¥ 5 &, P-BC1 & P-BC2DJ
NPA LEDBEENZENSE. 2026, T2 ) ILEE
DOT7ILFILGEE PAOTLFILEELOS T NED &,
LA VEIBICEENRE YL X UG LE PAICEEND
73 FREBIC X B ARFERE DT, BEETINE LM
Ihi-.

PLEDOKER» S, ABS+PE NOEHFMIE LAV #
2, PA LOBEFEEZT I Py L a2 VEHERE S LT

B, PANOEENEMERT 5720123, 7I V2%
RETBZENVBETHBIENbh o7 7 L TR
12 ABS+PE & PA Dl FIZEETI2AMT 54 <& LT
P-BC2 & R4 Z LN TE 7.

52. 7L b— MEMIC & 3 Z2EOEF A ERETE

BIEVERE & e 3 2 KM T 7 4 2 BIEOE 75 bR %5k
W520I2, 7L — bORE, s e T, Bk
D77 Ho# & RBEERE D B R & X7z

REFIET 2 PoSKL B W, BNV H -2 -
FEIA4AVvEPLS, L — b LENMOMEEER L 3 47,
7Lk — bERIERASITE L. L e — MR
Wi, 40, 55, 70°C @ 4 K#EE G L7z, RE IE iR/
SIS, SEP R, B KISR0 3 KHEA % L7z, ABS,
ABS+PE, PADTF Z bS8 LIZ, 754 v k% &k
L, 7ve— &Ik, LEDEE BY26Z2k-5
7z, T o OB ISR U, SMBLEEMN & % Mk & 1)
W, W ACHEEABR %, TR ER SRR 12T U 722, SRS R &
Table 6 IZ/87.

T ORER, WIRGZIEOGE, WIRIEM Y 3 4 T/ MEJE
DEMO K, BIEMERE AL L7z, % 728080028 3 52
DIRE N 40C LLETHIE, WFhiZh T EEMag
EMET B ENbh oz Z LU TERIEMRE AL T 5%
JED Ty b #1L 50% L ETH 2 Z Enbh o7z, wfk
MNCEESME LTI, ZWmHBFETROAE SRBRIC
FRBBMREDIF 6 DEAFEWLT, T b — L OFMAF
70CX 3455 & L7z,

5.3. /= hd & B % HIL T 2 thE A%

RS % 2810 & B 22O 7= utk, FEPE DR % &5
Ts o7z WORDREEE L, WRHEDE o b & @i L, Rtk
HlgE O B THRIEL 72, it 72k & SO RN A
BEFNO T Ty b T 2V FEANTE Z - 7z, B
LeoBKHHFHICX 2 BRI X 25HiT, 754 vk
DEOENZZEHROY = v MEIEROFHmMEE, KET 54~
EAIERT 74~ (LUF, AT 74 <) # TR L
=, BHilifE R % Table 7 189

M7z B TiE, 700 mPa-s DL R TIZEBRS
BEEWEELLARAEBE IS 50, BRKE 2
900 mPa-s ##kZ 3 & =N RBERLIT L 5B LN
bh o7z it B, wEEEEOBM,2 S 2h
FAERBEREIZ 20 m A EE Lz, ZOHEIZX L, ¥
KiEE A 700 mPa-s BLEICHIGF 2 Z & T, M7z vl % i
L7,

UM AR, EWRREE AMRNIEE T 2y P
DM B2 5. REBAER TIE, 900 mPa-s 12 CHUTH
LD, 700 mPa s IZCHAT LD ENRS. L2 LEASD
400 mPa-s (233 % LWEHIAKIZ WA C T2y
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Table 5 Adhesion test results

) ABS+PE PA
Base resin Com-
Primer - pounding
formula Principal | __"unction ratio Initial | After WR | After HR | Initial | After WR | After HR
chain group in side (%)
chain
Acrylic Carboxylic
A emulsion | acid grou 50
P-AC1 Ao grove O O O X A O
C CYIC | Amide group 50
emulsion
A 25
P-AC2 c Same as above - O @) O O @) A
B Urethane | Carboxylic 50
emulsion | acid grou
P-BCT o e @) @) O A A O
C v Amide group 50
emulsion
B 25
P-BC2 c Same as above - O O O O O O

WR: Water resistance test, HR: Humidity resistance test, O : Good, /\: Poor, X : Unacceptable

Table 6 Solid content ratio and film performance

Preh Primer ABS ABS+PE PA Jud

corr?dizs; FT | SCR AP | AD WR HR AP | AD WR HR AP | AD WR HR rl:1egn$
(Hm) | (%) AP | AD | AP | AD AP |AD | AP | AD AP |AD | AP | AD

5 39 | OO X|O|O|O|O|O|O|X|O|X|O|J|OJ|O|O|O|O}| X

RTx1 min 9 |85 |O0O|OX|O|X|[X|O|O|O|X|X|X|O|O|O|O|X|X]| X

14 3B |[O|O|X|O[X|X|O|O|O|X|X|X|X|X|O|O|X|X]| X

435 | O|O|O|O|O|O|O|O|O|O|O|X]|O|O|O|O|O|O| X

RTx2 min 9 |86 |O|O|X|O|X|[X|O|O|O|X|X|X|O|O|O|O|X]|O| X

14 |31 |0O|O|X|O|X|X|[O|O|O|X|X|X]|]O|O|O|O|X|O]| X

504 |O|O|O|O|O|O|O|O|O]O|O|O|O|O|O|O|O|O| O

RTx3 min 9 |31 ]|O0O|O|O|O|X|O|O|O|O|X|X|X[|O|O|O|O|X|O| X

14 | 374 |O|O | X|O|X|X|]O|O|O|X|X|X]|O|O|O|O|X|O| X

5 709 | O|O]O|O|O|O|]O|JO|O|JOJO|OJO|JOJO|OJO|O] O

40°Cx3min| 13 | 633 | O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|0O| O

18 |562 |O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O| O

5 |83|0]0|O|O0O|O0O|O|O|O|O|O|O|O|O|O|O|O|O|O| O

55°Cx3min| 10 | 747 |[O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O| O

14 1691 |O|O|O|O|O|O|O|O|]O|O|]O|O|]O|O|O|O|O|0O]| O

5 852 |O|O|O|O|O|O|]O|O|O|OJ]O|OJO|OJ]O|OJO|O] O

70°Cx3min| 12 | 803 |O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O] O

15 | 756 |O|O|O|O|O|O|O|O|O|O|O|O]|O|O|O|O|O|O| O

RT: 23°C, FT: Film thickness, SCR: Solid content ratio, AP: Appearance, AD: Adhesion test (Initial),
WR: Water resistance test, HR: Humidity resistance test, O: Satisfactory, Xx: Unsatisfactory

Table 7 Sagging resistance and surface smoothness of

painted wet film in changing primer viscosity

Primer viscosity | Sag limit thickness | Surface smoothness
(mPa-s) (pm) of wet film
X
400 13 (sagging across
entire test panel)
700 21 ©
900 26 ©)
1800 27 A

©: Better than current solventborne primer
(O: Same as current solventborne primer
/\: Worse than current solventborne primer
X : Out of permissible range

M RIEO 3O B LSBT AI T 74 v EHELDL E& L
7o ZOHBIIH U, BERSE % 700-900 mPa-s (ZHilf#4
% Z LT MEAEME L.

LLEA B 7z Mk & Pt & W 7 9 5 SORPRG S fE 0
700-900 mPa-s & 72 5. M7z PRI TiE 900 mPa-s A3F
F UL, FlEMRETIZ 700 mPa-s 28 % L., SENG,
i 7z % B CTIEEIC R AR5 2 L 2Bk L,
IS BRRGE % 900 mPa-s & P5E L 72,

PLED =D DFRE & Rk U, BASHIIE L 72 Rk
% Table 8 IZ/”37.
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Table 8 Composition of waterborne conductive primer

. Compounding .
Ingredients ratio (Wt%) Function
Water-soluble 13 Dispersion of
acrylic resin ’ pigments
Emulsion resin 13.2 Adhesion to
substrate
. Conductivity,
Pigments 104 Control of color
. Adhesion to glass Solid
Body pigments 08 filler contents
Control of surface
tension,
Additives 1.6 Dispersion of
pigments,
Anti-bubble,
Thixotrope
Amine 0.2 Control of pH )
Water 70.3 Solvent Volatile
contents
Glycol 2.2 Coalescing agent
Total 100

6.1. VOC BEE £ DK

ﬁﬁwﬁﬂfﬁ4vtﬁﬁmﬁvﬁ%,W%ﬁ%ﬁ?é
KUET T4 v &ML, BEICEATSZENTE .
74 2 E&RHC aihévocwmw*i@ﬂ774v#%
70% THDEDIZRLT, KET 54 <1522% TH5. D
W, 77 2F 1 v ZEICEBT AEETIED VOC B
WA 27% KR T &, REARMEIT QWK TRICE T 2 HIE
41% 12k & S HEk L 72,

6.2. ABS, PA N ZEFI AL

ABS &L PAOWMFIZEETLT 74 vERfETERZ
T, T4 oA 28 5 1R Ss T 2 &
TE, BRETHETOEMHTEMER L 72, £ 72072 5
TAVERETDHEEC, T4 vBRIZET 5 RmRE %
WA 5ZLNAHEE -7,

7. BIREVRHR

VOC HEEHIIEE ABS, PAND T 54 v (kL% H
PNZAKMEREE T 74 v DRBEB Z 5> 728, 26 st
123 B BEOFmtEA L, 794 v BB LU ERD
BRI OBE N LW RIRN ARy H 67z, DIF
1226 ERT.

71. LZ2)ZEOFEMEOR L

WA T 74 v BIEL KT 54 vBED B2, W—o &
WP ARIEL, B 2%, ERDBIEO - EHS %
LW, SWIZ&k - TiHli L 7. #5R% Table 9 1. 2B

Table 9 Surface smoothness of top coat paint

LW(-) SW(-)
prmer for ABS | 143 | 405
pimerfor A | 241 | 45
F())rri1mvga;'(erborne 35 4.6

WRPE, 7774 3DY =y PBFEOEHETEIZAKMET 74
VERAIT A v ERIFEICI RS LD, KET 54 v ORI
AP (900 mPa-s) L7z, LA LAad5, BT #%IZ, &
Fl7 54~ Lo FEERED, KT 54~ Lo Ly
BEO S, LW, SW MKW L (LW T 1/4-1/7, SW T
1/9-1/10), ~FEMEA A L L T2z,

ZORKEPRRD 729012, (1) 774 RO
P (Ra), (2)7 74 vHeIEREO F&R O ST T 57
ik (@i, (3) 754~y FBEORE, (4)7
FA VY zy FEBREOETEAIHEE ML 2. HRA
Table 10123 9. 794 v@ED Ra lZB W, KMET
T4 2L, BHIT 74 v EIEX D Ra AV <, ZifiF
WHERBWZ b o BT, AT
T A BIENL, AT T4 B L D BN <, F
N FTWZ b7z, Ubh» s, gk oRMNET 7 4
2%, FEMEAE L, EhEAEGw oIz, ERDBHO
SEWEESE E L2 Z EAENIT X B.

AR DAKNET T A < OFEMER SRR E DI IS B R
3 %. Table 10T T LI, AETIA4vDY 2 v ME
JEOREE L, BWAIT T4 w02 hEDKn. Thabb, K
W7 A4 DENBEZRORIERNFNEZLONE. £
727743y 2y PEREEESIEERTAS L, KET
FTAYDIEBEHRT 74~ K0S IEIME, Zh
WBARMWET SASDHFWERT 74~ &0, kORI
RN RN E N & 2K L, KET T4 DAk
NG FIZ L D REEELEE 5 Z NI Eh B
(Fig. 11).

—H, KET A v oFRERE VR E LT, K
YT 54 ~DIEPBEIT 54~ mEnEniEats
AT -0ICREENDENI L, KETI4 <
DFWEANT 74 v KK EHERENZ ERELS
ha.

72. 75475 LU LR BHOEBDRE L

&9 D ORIRIENRIE, KT T4 v DEEDEH,
WHIT 54 <DFNEELTRKIS% M ELAZZ LT
b5 BRLFRICENT, AT 74 v DEHET 5 56 H
LA EIE LT WA, KT 74 v OEETH 5 Kid
R LIZ< W, ZOWE? S, KT T4 v OBENEN
HEAHEE LT TFoSMaHEI X 5.
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Table 10  Properties of primer films

Dry film Wet film

Ra (pm) Contact angle (°) Viscosity (mPa-s) SCR (%)
Solventborne primer
for ABS 0.20 47.6 394,000 55
Solventborne primer over 1 x 108
for PA 0.39 43.0 (out of range) 60
Waterborne 0.15 41.2 16,560 30
primer

SCR: Solid Content Ratio (=Non volatile content tatio)

Small smoothness improvement

-'---""I;::—- with low fluidity —~ ———_ """ """ r—r-——==77

Small smoothness improvement

with small change in volume

Solventborne
primer

= - 10,
SCR=55-60% SCR=70-90%

Immediately after application After primer painting process

Large smoothness improvement
with high fluidity

.

Large smoothness improvement
with thermal flow and large change in volume

Waterborne i | E E

primer : SCR=30% : m ' SCR=30% | | Preheating
| | | | e *
I | | SCR=75-85% .
Immediately after application Before preheating After primer painting process

Fig. 11 Improvement of surface smoothness

(1) A7 7 4 <38 &I ENE T 2 & TS, Bk T

Solventborne primer Diverted
DEEPEL LD, WHISEE SN A OREEERN L A
{30, KT I74 v 3R FOERTENE F Paint particles Light, High viscosity !
ThD, W ERRANERIAFRE LR $ 0, High evaporation speed ) :,«\.:'

(2) 17 74 2 IZEBENEIET B & 2 ORIERTE<, B @ ) @
BB IR T B 55, APET 5 4 2 i ~FlE & .
¥5 L EOREAE 20, TN HS I EE T
B HRPRL BB RIS (HE L2 F 0. & 5122 hbl T
el BT B R T S BT R S T B = Heavy, Low viscosity
M BRI TP < e (Fig. 12). Low evaporation speed Captured

T, KT IA 2B BRI T I v &2\ "E\al-lf |:>@ oo \\
WAk, LR ENOREDESRLLE zommy: (5

LT, KPS 9 4 v BIERIEAI T 7 4 v @I X D kD '

. R ) . At spray gun At painting object
RN 2RI MEA R 728, BEDR T &2 i L 2§ <
BolzlenELZbND. Fig. 12 Primer paint particles behavior
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8. ¥&®

VOC e EEIE A2 HZ, ZiE8ms o AR pEeE
TIATERRBLEZ. AT 54 vD®EES A4 v AOEMHIZ
X0, HEE RSO VOC P I B S 40% D3R
ICKELEBNLZ. ZDT 54 <1, &L 7= 2 FHEO K
He % o clidA T 5 Z &2k, ABS, PA OifitHki~D
WHAEREE Lz, 2k D 774 v OH L2 L
B, WEFTA VICBT S LI Z AT 2 Z &AW TE
7o, EHIT, T I A T OAKMACIZHES BRI RIZE D,
8 IR S & A A ERG R o L ko
WEEN LTINS 2 N TE

KB EPHIREARBYEITIZFB1) 2 iEBHE TS 2 F >
S EEHDOEEET 4 VISHEH ST\ 5.

SETH

(1) &AL, ANRGE: 23> 2 SHBERRAVET 7 4 <
DFA¥E, Honda R&D Technical Review, Vol.20, No.2,
p.56-60

(2) BB SR AR ¥ D Rt DB 7E, Honda R&D
Technical Review, Vol.23, No.1, p.106-111

mE £

jn'
2 H1E I

— 156 —





