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Effect of Base Resin Component and Additives on Performance of Organic
Composite Coated Steel Sheet with Excellent Lubrication

Tatsuya Mivosw, Toshivuki Oxuma and Masaaki YaMasHITA

Synopsis :

There is an increasing demand for steel sheet that should be completely free from oiling and degreasing during the

forming operation in order to improve working environment and hence global environment ; In order to achieve this we

studied a lubricated galvanized steel sheet, which has a thin organic film consist of base resin, lubricant and silica for

the anti-corrosive agent on the chromated upper layer.

A lubricated galvanized steel sheet requires not only good lubricity but also good resistance to mechanical damage
that causes deterioration of surface appearance. From the point of the improvement of resistance against mechanical
damage, an organic film has high level of mechanical strength to reduce powdering by sliding, and has adequate

softness that allows the film to follow to the press deformation well.

The tensile strength and elongation of various

polyurethane resin films were measured. On the basis of the test results, it was concluded that blended aromatic resin
base polyurethane and aliphatic one was bridged by hardener has good mechanical properties to provide excellent

surface appearance.

Polyethylene lubricant in the film had good coefficient of friction at wide range of temperature, as compared with
other solid lubricant. From the point of the balance of corrosion resistance and surface appearance after forming, 10
~15wt% silica content in the film had better performance.
Key words : lubricated galvanized steel sheet ; surface appearance ; aromatic ; aliphatic ; draw bead test ; tensile strength ; elongation

; thermosetting polyurethane resin ; polyeth¥lene ; silica.
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Fig. 1. Friction test apparatus.
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Fig. 2. Draw bead test apparatus.



L72.Fig. 2 WRT Fr—bv— FREEE v LT
v — N2 HAFT, 927 v (230 X30mm) Z ERE T mC 5] &
12, BRERIEH Lo U FTE4900N, 5! 53Kk 5 #E200mm/
min., £'— FZE880.25mm, ¥'— N5 3 4mm!iZ TiT- 72,
Ml X, fEEhk s CEEHSYte T THIBEEL,
D FIZIE Y R, ey 57— DA P EEECIED
b ORFEAEL L, AEFF(A TR Y S5 —F 2
Z2—H-CT) THELM%B:EL, ZOREXEY F—B4L
JEALE UTEHE L, 3 6, BRAiItROERALLEHEIE L,
I F KIEHEERAW L L TEHE L 72,
2:2+3 BUEHROWN &M

WO EE L LTk, 777 ¥ 2100mm, MERY 5
50mm-5mmR, M & 4 251.9mm-5mmR, L HH#H 3 2 fif
# 1ton, KEES4mMmOFEBTHRE LIZHEL » 7% H
T, E/REFERER(SST) 2 & 5 AFHME 1 L EDORE
R T AT L 72,

2-2-4 TEAWEHEMEENED 1 FRREE

B LA IE 100 &, R ) =51V RFEBAN0E &L,
ta—a Mo ) Z10BRES» L 228, RYIPnr
vy — b ORMIZ, KBEE 20 miz 5 X 3T EAMmL,
15 U Ttk IR R ECNR 2 HBE L 72 6 D 280X 10mm D
FA4 XYL, FIRRBREITo o, SBREMILTIRGAER
Ay 5v2 (R BT RLM-100PL) 24/ L,
BE25°C, BIEEE X5mm/min. TIT - 72,

3. BRESLUVER

31 HEBEAEBEERIOELS

E PR SRS DB R s b, BRI - EBIET
U ARENTHEET H AT TR, WMPEAER L
STEHBHAYRELZCZ LERELOHEE LTI, %
2T, BT~ & ) IR ARRRE L LT, Ok
7 v ARRTEREDIRIE LA FE U g A R R K ED R
BREEEBT AL, @7 v AR L Y RIS THIH
b o g L e 7o 0FEN, @Mt CENS 2
L, Tb b EEE TORBEIRERC & Y BB AN
W b L v 1eoDME L v AW L 2 B EBRET
FERDOMPEEm LN VTHROMA 5 2 LR EHEE
L, 286 FEHRT 02D, ~N— A EHERS, BHiEHe
L BT MANZ D TRET 2470, KD Z LRI L1219,

Dz 2Tk, BEABBEIECERT 5 ~N— 2 G5
LT, B {LMEBRE G TH Y, S 6 HMT 5B
AL LT, iR 6 150°CREEE ORI IR fRIs T @ i
BHERTLOVRETH 5,

@UovTH, Fue—v—FRERICI© TEWEA AR
DHEEL R EPEETDHY, FHOZo 2 — MLBL
feHSA D - S MR L OESEMELTEIER, DisSEmAoEm
LI TRTFTLEL I LBBETH 3,

63

B B SRR O R B JE T N — R G I & AN O R

@D T, T2 OEBILIEIE O HFruRrE, T4
bHIBRNGEE) T L P2 RIEL, Fr—v— N#ER
24 57— 7BALEALS & CKIEHBEEAW L DOBIRZ M
FEILT 22 L4 b, BN EHEYHE T 2 NG
RO KT LT LELLNG, 22
T7 27 Y vRERE, =R RE80E RY =27 vREHE,
RY T v 2 RBHEC D T HRE L BB Y 3
NREES, RO S CRY A7 v REE, RY
UL X URBIEVRITTH Y, 8 5 ZDHT b PUEN (&
E)DECRY) Vv XU RBIIEOFVRIFTH2 Z Ly by
- 712,

32 EHR)IL I AHSEEORRE

BEYDRRE? G, R) VL X RENED IR AR ED
N—2FBBIEE LTRIFTHE Z b2 T, &
YyorRORBHECOCT, 36 CRERNAEPOLS S
Bicwi, MNEPIRD ZE v~V TN T 5 129D CHH
N— 2 RS DORRET 24T - 12, BIERIDT b ~<7c & ) g,
RV Vv R RBIE I THEDKR S b DGR
SDENEHEZ L, VUEHDOKRE CHEBBRIXSTERRST O
AV ECZ LT H B, LICH-> T, HUTEHERRL,
OWEEN KRS T 50000, KRS L EEFRK
SGOMGOREEPRS (HEL I T L BRAL, FEEE
EREE L THERLT 2 L E v~ v TOMO IR OIS
EXTEsEHELONE, 22 TFig. 3CRT & 5, gy
RSy L G ER S OBECA D W TRET L 7. Fig. 3 ld~—
2AHHEBIIEDOEBPERRLLLDTHY, Kok
FRGESEME 2 E T 5 ERR S 2 ERLT 5
Ay MR, WRSBSITR R T 5 K
B ERET 222 M eRL T3, 72, LMD
RBRELAIZRL TRy, BLRBORLEF, BEL LK
ZOMAADEYN—ZFAHEIE 1 T2 RL TV 5,
TypeAZTRN CHBODO D 2 FHEEM D % R L T 5 A
PRELANC L > T 3 KCHEBREEL LIV DTH Y, TypeB

Type B

Type A

Type D

EESm  Aromatic Resin Rich
A/\, Aliphatic Resin Rich

O Hardner

Fig. 3. Schematic models of various type of cured
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Fig. 4. Results of measurement of elongation and
tensile strength of various types of polyur-
ethane resin.
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Anti-corrosive agent : silica 10wt%
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Fig. 5. Results of draw bead test on various organic
composite coated steel sheets with lubrica-
tion.

Lubricant : polyethylene 10wt%
Anti-corrosive agent : silica 10wt%
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Fig. 6. Results of measurement of coefficient of
friction at 25°C and 150°C on various organic
composite coated steel sheets with lubrica-
tion.

Base resin : polyurethane (Type D)
Anti-corrosive agent : silica 10wt%
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Fig. 7. Effect of SiO, content in organic film on Fig. 8. Effect of SiO, content in organic film on
coefficient of friction of organic composite appearance of organic composite coated
coated steel sheets. steel sheets after forming.
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Fig. 9. Cross sectional SEM images of organic composite coated steel sheet.
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Fig. 10. Effect of SiO, content in organic film on
corrosion resistance of organic composite
coated steel sheets after forming.

Base resin : polyurethane (Ty]ge D)
Lubricant : polyethylene 10wt
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