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o2 AFag E5E A4el] fste] AR 2 AA-E S AT pre-primed = Al=Flo] AT
= Aok o83 pre-primed =5 A|2FHY] B9, AHA Y A DA ZFyo] {7 EHe R =%
o] wiEe] 719 83E& B3 £Hol P50 S§HITHE AT & Ude AMEL ¥LF2
Ag7lEe] /Wde] Bag dAelth. & ATolA BIEAHA pre-primed A2Fo| #8317] 5o
a8z 8ol 4E polyesterAl S| primer 13 polyurethane | ¢] primer 2& 7W&st3 T 7dd
=59 B4 EAY = F2e Bt A primer 10] primer 20 H|gle] AdLAE, W&
A, frad 9 H2ZAete] Rabgo] Hojds & F Aen, 8HFH S WA BIEFH 2 pre-
primed Al2=8l9] 7}FeAdE AT = JJTh

o

Abstract: Currently, automotive pre-primed coatings has been developed to overcome environmental
regulations and to reduce manufacturing cost in automotive industry. By these reasons, an automotive
pre-primed system has been investigated to remove the wash and pre-treatment process using a roll coating
application. It is required to develop non-weldable pre-primed system for automotive structural adhesives,
because pre-primed sheet coated with organic compounds is hard to be assembled by welding process. Primer
1 (polyester type) and primer 2 (urethane type) were designed to satisfy flexibility and formability for non-weldable
pre-primed system. According to the results of physical property test of the primers, adhesion test such as
single-lap shear test and T-peel test, primer 1 (polyester type) had better physical properties such as pencil
hardness, solvent resistance, flexibility and adhesion with automotive adhesive than that of primer 2
(polyurethane type). In addition, the possibility of the non-weldable pre-primed system was applicable to
automotive assembly process in place of welding process.

Keywords: pre-primed coatings, flexibility, automotive coatings, automotive structural adhesive, single-lap shear
test, T-peel test
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214171 o] A5t E84H2 443 A 2
A §E&A SFA 2 O Ge AJaE|go g
SE85 A7) flsted =98t ¢ 1‘4‘. ZqT—_L =0 °]
e 218 WA Yste 71E
AFe] g oE Wol AMSEHIL 9}‘: pre—coated metal
(PCM) 71&ES &3t Asaks Aae dAe %
primerZ- roll coating processE ©]-&3l] vlg] =H3=
4528 pre-primed =7 Al2=Flo] A=Al gt} o]
23 pre-primed =5 A|2®Hlo] A9 A =Y A o
Al Zo] f7] Ete g TAE7] wZd 7]E&E9
3L 5% =Hol oH9] §HITHE AE + U=
AMEE HEHA HE7se Aol Bad Aot
[1-5].

A2 2L JAERAAE A AHFsE FHoE
TZ8 BEYE Y& A fl8te] A7t A=

HATh 2147] S0 187 34 L o|xtslea &
Wit Zst JYE don, §3) EUE 20129744

A2k 75 120 g/kmi o ibslErA &S A3
OE AL e FAloltt BEE 7lEe A B
F71ed tEo] thEZQ dvlag P 7IEEH
ai@&i A 1% AFse AYl B8 1%E FEA
A AERE F83 Aol ol2a Ut} 2A| s 7]
=2 xHo® &) Ve, FREAAVE, ARVIER
A TAE o, 53] FAVled A Ve T
oA BEE-HE T3 22 7AZR] AZEE st LA
sty T e AAT T ol &4 7lEd gEY 5
W= ARt 7le 5 sholtie,7]. T3 Y Rt
ozl Hlg4& H o]FAE HY T F HI=HAA
frAstAl A 7hestar, AA A4 2 As s Us
o] Hojum ZAARI @@’ 52 87 &8 7t
Sttt AdE AYa <
A B AT+ ob%-H, E/\H} A5 Fds AL
2 HZAFA B A7 s 3
9l ZAFl tshA JA H2A 9 viFES S8urka
Ae FAlolth AbsAt F2& HZAE Henkel, Dow
G 5Ho2 FF3 o™, curing condition, &}
et aFxdo] wg =i FaxrE 943 A A
ZUAE TAHSE FAH o] AEZIYe] o
A7 o]t

At F2E& JFAA Y Fo 74 AR HEAA
Adste oAZAA FAL} A A E
AL F5t= 549 rubber particle =2 liquid re-
active rubber 59 T4 FTARZ o]Fo|H glomw =
Aol A, FA, J2F 74, FHA 9 HF
A 20 & HRAAEY Wyt o] wiE
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Table 1. 53} F+28 HZA Q] g

No. Item Ingredient Content (wt%)
YD-128 40
1 Resin
UME-330 60
2 Hardner dicyandiamide
3 Catalyst imidazole

AF 246 g2 2485 238ty HHsE 11893
oF 3= ofelgo] Utk @A AFA F2& HAA=
AT =7] dAol7] WEdd A HFAAE HF&5 A
T7F o A om, zA 2EH A AAE
T A7 =3 JPHI ok B Aol AsAHE-
pre-primed £5 Al2=glol B84 2] HFFAY 714
< ZAst7] fAske] JNERE polyester Al primer 13}
polyurethane A 2] primer 25 A&} 3} S Th
X}%i} T8 AR}A= AFAA FAE Agsto
7A3}7} 7sst =S wldste] pre-primed = H I
ZWI Atole] RIS 9 93] AFE dHEFFoEN
A& A8 pre-primed =59 W& HIFHol 7k

g2 s
2. ME H YUY

2.1. AE M=

A&} pre—pnmed e Jdulrlo g AExg 7
o7 AE-E T 9= Galvanized Steel (G #1433
AEAS Fxo0F AAE 259 primers A5t =

o

B3R TE Primer 1-2 polyester Ale] A3 FAZ, &2

e 7HA == 1,6-hexanediol®} adipic acid®] T
S = AASAT. Primer 25 EA}EF 1000, 2,0002]
polytetramethylene ether glycol (PTMG)S 283+ polyur-
ethaneA| 2] FAZE =& FAA S 7IXEE *e OH
valueE 7HAI =5 A = AT

A 28 ARA S WG oAFAl FA YD-128
(-}_‘_g}ﬂ)gr %Oﬂ/\h,} HF-2-A o] =L Tg}]e}- HAJ oﬂ
FA] A UME-330 (5=38h& & = FA=
ekt

A A == Aste] goldE st HA¥ =& T
A3 9= YA olH] =(Dicyandiamide)E AHE-3FS
th oA FA] TR o AsAle] A3t 21S 2HE] 9
st ZuA| 2 o] v thE(Imidazole) S A Ejsle] A¢-S
egstAch. ALY AR E 242 Table 19 e}
W3l

2.2. AlE H|ZEH
A& AHE- preprimed 732 AZstr] ste] ApsAb-E-
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Single-lap shear test (ASTM D 1002) T-peel test (ASTM D 1876)

100 mm

‘I!‘Jn\m 220mm
—i
12.7mm \

hesive layer = 0,025mm

‘
AIB BAES
[ Primer [T 0.015m
I Gl 2T | 0.8m

<Primer 1> <Primer 2>
igure 1. A53-& pre-primed =52 BEH2 HIAA=
S $13F Single-lap shear test2} T-peel test TF24.

—

I

o2 AHgHE T 0.8 mm GI 3 9o Aed 259
primer 1, 2& ¢F 15 um F7& bar-coaters 83t
V7 =43 & A5l & 2 E(Automatic Ejecting Oven,
TSA-10, (FF)EHA AU AR)E S84 300°Cl Al 30 s
Bt Astste] AlH-S AR T

23, A U
2.3.1. A58 pre-primed =59 &3 EAAH7}
A58 pre-primed =52 AAE primer 13 29
=94 548 Brtstr] st Asak 259 B
EO0 2 AEE+= AEHEA Y (Pencil hardness test, ASTM
D 3363), T2 3(MEK Rub test, ASTM D 4752), 7A@
245 A1 F(Cross-cut Erichsen test, BS EN ISO 1520),
234 A3 (T-bending test, ISO 17132)2 33} TH1].

2.3.2. AFAE pre-primed £59] HIAEAH7)

528 pre-primed =55 ©]8% vE&H A HPF
A 7bede AWET] et AsA Al tig
AFsAE T2E HEA Y HAsHIMAEE AR-EH= ASTM
D 1002-10%] Single-lap shear test®} ASTM D 1876-08%!
T-peel testE &-83FATHT]. Figure 19 YERJARO],
Zy Aol BeE FHlE =8 A4 9o 02 mm FAE
HAHAAE =xste] 160°C 274 20 mint 783t
35 A A7) (AG-X, SHIMADZU Co., Japan)=
o] gst] HAAEE FAHSAT. =3I primer 259
HHAEARY 71EE vHdshy] flste] =4 EHA &2 Gl
AR Aol AFAE Ext] Z2 279 EAAES
28Rt AlE 272 20°Col A Single-lap shear test=
1.3 mm/min, T-peel test= 254 mm/min 5= A4 3}
Aok JAEAHPY B9 H HAZAY 3 AsEs #
Z317] #8led Video microscope (PW ICS-305B, Pluswin
Co., Korea)& ©]-&at] E=4AH Ao 99 TS
A
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Table 2. A-52}& pre-primed =52 E2]4d EA

No. Method Primer 1 Primer 2
1 Pencil hardness test H HB
2 MEK Rub test 100%] 203] |
3 Cross-cut Erichsen test (6 mm) 100/100 100/100
4 T-bending test 2T 4% 2T 3%

3.8y U nE

3.1. AEEXR2 Pre-primed ©22| E2|1X SAMTI}

52L& pre-primed =52 AAE 259 primeroll
gk 213 49 A= Table 20 YERH AT A5
218 primer®] W A== A5 F&, A=l H]S)H
of @FF0] =A== oy AErt oS Ay, 9F
FAo oJF =89 Aol Y-S vH F 7] "WE
of m2B|A] ADAE 7]FS] HB grade ©’dS S5
Aok st} FAAT HAFAHE 2 S Z 1,6-hexanediol &+
adipic acid®] e =4 AAE primer 19 AZA =
= H, primer 298] AZHE+= HBE HB grade ©]4<
THEAI Z T

Primere] W &AH L T892 2FoA 7IsA= g8t
21 FA ¥ oy} primer 919 =A== base-coatoll
x3te gAol s A primer7} T3 E 4= Q7] W&ol
=23 H7IAEolt}. MEK rub tests= methyl ethyl ke-
tone (MEK)& &3 £02 =4S £33 Tubo] 33
H77kA HE SR =59 WEAES Hrleket)
primer 18] 790l 1003 & THE3te] 8§ W84
s HAFH O primer 28] A-F-ol= 203 H|RRe] 3
TFolA Euto] AR I EE o] BEHEIJY. ]
= primer 29] Y& VA EE Qdlo] WA= Ao
2 2% =4 99 base-coatE: =HT Ao =t 3}
=2 QAZ EFo] HHUTKS].

AEAE EEx 7|[EH0E QR FAHoNY A
1 alo g st AEat 247 Edvs A4S
WASEL, 2 st sk ZpA| o B A
= < AYa 7] wEol AeAE =59 4
FoA F2AHe a3 dAolth. &3] AEA-E pri-
mere 72O R A E o|FE A base-coatAto]
oA FRHE FA7L, Awe RS BAEE
52O E AMGHT] wiEe] Hold FERAo] e
Primer®] F-24-& H7F3H=t] AMH8-%l= Cross-cut Erichsen
test= 7A3tE =9 ol 1 mm FAFO2 100749 Ak
H AAE v 3, ¥ AXE o]&dq 6 mm =
=& WEAS W A G 5 Ao FE F
e st WRolty. AHEAHE pre-primed =&
2 AAE primer 1, 298] F2¥ A3, BF 100%E T
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Figure 2. Single-lap shear testE ©]-83%+ v]-8H 2 H27
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ko] Gl Aae] £ F2HE Yehh AT

T-bending test= VWA= ATAHE =59 7
2 AR8EE Wrlkete AR ARSEW. S48A
o] 71&AA a7 =1L 2 mm FA IS
A& 180° AXE -7, 1SO 17132 7149 ¥
4d(=2e] ol glov wheHA ¢S
WEshe]oF St} Primer 19 725, 2
A4S dol e wete
L}, primer 2 22 ZZA 34
o] AL =Ete] ofFF BIAA = s
o} ol A primere] WEAIAE A@ZE e} vp7EA
E primer 29| W2 VW ERE M A-EA-E pre-
primed =824 T3 AFHE 7HAA XK= A
o7 dgddn A BE4S S 29, FAAY S
Ao A= 259 primer EF UHEIIG oY BHAE,
WA, §A4 ZHolA polyester €] primer 10] T
U 245 BATH10].
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3.2. XISXI2 Pre-primed = 22| MEEMEHT|

AsAF 728 JAZAE o] 83 HI-EHA pre-primed
BB VS B gdtel AAE ABR T2
& HAATE AHEHI A= A FoA e aTARY
Ql 25 MPa (single-lap shear test), 180 N/25 mm (T-peel
esnoll THE 522 wEsop Ak 1} o] AL,
oju] AF 2t T2E HAAE A=3 A= Henkel,
Dow jil:&] H2AE AHSZF AbsAF 2HA-H ZA] Abo]
o] Rzt o] yIFEgo| B V|EXE B3] tha F
g7t Aok kA B AF@oAE Gl AddG 7x2&
Az2A| Atole] BAHE 7|EO R pre-primed 732
AHEAL JUHOR B2 ek

Figure 2= GI 733} primer 2%9] single-lab shear

)

2~ = A~ S
ol S = e R I E R e A e

(a) Primer 19] 3} &H
Figure 3. Single-lap shear test $2] T TH #&

(b) Primer 22| I3

- i Tk »

(b) Primer 22| I3 A
Figure 4. Video microscopeE &3 Single-lap shear test
o] BAEH FF(x100).

test®] ZA¥o|t} Primer 19 H$, = q2HA) o
Aol G a3 Ao H2g o A ZH st
AFE DA} Primer 2+ Gl 7333 primer 19 |3k
of mj-¢ @2 Y HAYS HAES & F Utk
TS e g aH-g RS primer 17} 29
ztol= &3 FEE T Figure 32 single-lap shear test
o] =FHA H2AY AT AEI Zlojnh
(@)®] primer 1914+ H2AS] WF 3, =A4H
Fud, a9 =AU g Alelo] Alds vt o
FetAl dojua Ut ol =AW WE XY
SRR ARHRH] Hojgor st A
St A4S Z (b)2] primer 2914 YERG TlRES] =
AR Adsty ARe txEHe AR, 52
FAAEE 7IAES OH values @3 AASHE 7] W&
of Zae] B Aol =Ro] HeE FaEH0
Z01E7] wl&Eo|t}). Figure 42 Video microscopes ©|
&3 100ME2 SHgEs gste] duE AdE
Bl 11 Aol HEsiAl A e

T-peel test®] 7-9-ol%= Figure 5914 YeER}EO] pri-
mer 1°] primer 2¢] vl €5¢ HAHE HoAAFa
At 2HY T-peel test®] A3 A3}, single-lap shear
test®] Ao} h2A GI 4#H| H2Ho| B8t pri-
mer 18] A9 H2Eo] tha HolE #&ES + 3l
ATt

Figure 62 T-peel test 2]

=49 A2 9 3]

FHE w Ae 21248 A3F, 2011H
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Figure 5. T-peel testg |83 ¥4 H2A= E4%7)

oS @3 Folt) T-peel test T2 FITPHS T
2kt A3} single-lap shear test®] A3} M| S=3}A pri-
mer 18] 79l =AW Fago] Hojuh A
A WFolA 27t H&gE A Blste] primer 29
Aite =R Atolo] ARurE AU
& 4~ AT Figure 62> Video microscopes ©]-8-3+
10085 HAHHS i Ao Zjo|th Primer
19] 749, 3k Aol H&A 7} g o] F % A2 A
o] =AW FExEHY USFS BHL F o], ol
single-lap shear test Aol B3} T-peel testS] 7 =ZHA|
Sxwzo] Fo& st HAAZE =AW Fi3
wetting®] = A &S AT F AATH WHHE pri-
mer 22| 759l primer 12] 239} tr2A I A9
HRAZE BFEEHA| Fa A2 e TAHTo] s
of EW-ZH Aol o] A at 7t dojubA witiE Al
He| B4 HA7E HolH A BT Utk

4. 4 B

A5 A8 pre-primed =55 AFA A E Y3
Aol fF7l="to] =AHo] o], 8HFAH AAE
st HIEHA HAEEBol ast fFA8H 4
de FHo8 AAE polyester”l primer 13 polyur-
ethaneZl| primer 25 3} pre-primed 7F2+S A2}
st o, AZAA FAE o]&st 7| EH] A-FAk
T8 HAAE widstdtt. AHE primer 13 29
ZIRAQ 28 BEAS S8 A, FRAY SR
AME 2% primer EF UESIoY ZHAE, UE
A, A4 SHllA polyesterAl2] primer 1°] T YU
245 B AFAHE preprimed =55 ©]-83 H]&
A AR 7tesds AnEy] st A, pri-
mer 1, 29] Single-lap shear test®} T-peel testE 2 A3}
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(a) Primer 19] 3} &H
Figure 6. T-peel test 2] 3ot w2

(b) Primer 22| I3 THA

= A A PR X i ()

(a) Primer 19| 3™ (b) Primer 22| I3 HHA
Figure 7. Video microscopeE &3+ T-peel test $-2| 33
o F2(x100).

At AgAdy, E213 E40] o Holwd primer 12
AN A 7hedS BoE Aol ¥3te] primer 2+ Hl
€2 pre-primed =50 FAA3 FA BHYLE
Stk B A3 Ay, B84 pre-primed HE7]
&8 AA AHgHT JE 2A-HZA e HAES
S&ToEH A3 Jhesitte 2ES 48 7 ATk

At A

B A 95 27| E AR (AN S : 10032218)
o] A Yo g FIPHYOEE oo TA=EHYT}
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