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ABSTRACT

It is well known that rubber is used extensively in many types of goods in the
market. One of the most successful product is an utility of rubbers in engineering products
such as a part of machine, automobile, bridge bearing, etc. In order to use rubber
effectively as an engineering material, it is necessary in most case to bond it securely to
metal, usually during the vulcanisation process. Therefore, the science and technology of
rubber to metal bonding is interested. Since the capability of adhesion is dependent on
many variables, for example type of rubbers and metals, rubber formulation and metal
surface preparation. Thus, the current investigation will consider of those variables by
employing, natural rubber to 3 types of metals, i.e. brass, iron and stainless steel. The
rubber was formulated and mixed by using a closed mixing chamber of a Haake internal
mixer according to the adopted of 2 level experimental design. The rubber stocked was
then moulded to particular cure level in a transfer mould by using chemlok 205 and
chemlok 220 as a primary and second coat respectively on each types of metal surface.
The bonded specimens were measured tear strength with an Instron tensile testing machine.
Then the polynomial regression analysis of dependent and independent variables were
analysed with an application of a computer package named statgraphics to obtain a model
with contain solely significant factors for each metal. It was found that tear strength was
strongly dependent on cure time and carbon black loading. Likewise, a contour plot was
developed which can be used to describe the relationships. The results obtained were found

to be in good agreement with literatures and some interesting behaviours were discussed.
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2.2 guIiAN13Anu1a (Tear Strength)

s va o <] o '
ﬂ'li'.lﬂﬂlﬂ.lﬂﬂ']i‘ﬁﬂ‘lﬂﬂ ri‘lumimmmsmmwmmsﬁmm:mwiam

L é Q 4
numwammm"lé’ﬂeﬂumi 2.1

F 1
tear strength = — X — 2.1)
A 2

o F Aousenldlunsde kg
a & d gy o & A
A flofiunnidavesnsinia (m?)

d ADAMNNUIVOWN (m)

2.3 MIINWAUNTNAADY
2.3.1 Factorial Experimental Design

a o ¢ 1 e g o e LY & as
mMsneasamImaasdlnglineciunuaunlsvaw 9 dunls  #luas
J L -] { 2 s A 3 \J a
msuuui Maneassdnasziilae mandsundasiudsladaulinis  Tuvashlderds
A i 1 o ¥ 3 9 a T 9/ as 1
wilsdu q aen edulsnew  nisneasamaniuezdwaminaasen higndeain  mndda
¥ s = o o da
wlsudazdlianudunusiu
Sir Ronald AFisher l&U5ulyamsnaunumanaastlagldvdnmsmeadfd
[] ° 9 sy & 9 A A o o s T
¥ Midaunsoudlviinaaesdldnanaamdou  saninaruddgvesiaulsan 9
¥
18ilued19d 35m3iliSuAi1 Factorial Experiments
{o1dnfSeuves Factorial Experiments
o Yo H Y o o 1 Ao ﬂ
1. MM wuadveinminaassdedulsliisuvinnduilu
2. Wdmnnmuadasmnans  wSeaumsanuduiuiszninquaudd  wiewa
' v e
apuaUBIRDA M NANEN

9/ £ (YA 4 3 .Y 1
3. Tnamsnasssrutuanuduiussznindulsan q



10

ﬂ Adddll @S ° as 5 bl (=]
4. Wursildszaninmunnlumsiiuienaran 9 Y2INMINAGAN 11 IHUANY

4 o ow o
neIRunuusIauLls

y g Aot
5. lﬂu‘ﬂuﬁ‘lu"ﬂﬂﬂlﬂﬂﬂ']i‘"U'lU‘Uu'lﬂﬂ‘ﬁ'ﬂﬂﬁﬂﬂ
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2.8.3 Linear Regression Analysis
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y = By+BX,+B)X, +..+BX,
+ B, X2 +B,,X2 +By, X2 +...+B_ X2

+ BpX Xy + BisX X3 + o + By 130X @yXa + € (2.3)
B, : mean value
B,,B,,B; : linear coefficient
B,1:B22,B33 : quadratic coefficient
B1,.B13 : interaction term coefficient
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3.3 1unaUNIINAADY
3.3.1 N1999antUU transfer mould
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3.3.2 MINWMHUNMTINARD

Ta@ 18N ANNI5UDY 2-Level Factorial Experimental Design 19g
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X, : nafldlumsgnaavesena

15197 8-1 UEAINITNUHUNTNABBAUIVY 27 factorial experimental design

batch X, X,
1 + -
2 + +
3 - +
4 - -
5 0 0
6 0 0

M15197 8-2 LEAIMI9SUNEUNY code value VoI milsdasy

aunlsdasy - 0 +
X, 30% 40% 50%
Xa 70 tgo t9o

3.3.3 MIIATUNLNY
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MI9N 4-1 UAASA trq tgo HBY tgg VR NNANTAS

rHAYDININTN too(HIT) tgo(H1) tgo(H1N)
30%CB 6.80 7.60 | 9.00
40%CB(1) - 5.85 ]
40%CB(2) ; 5.50 ;
50%CB 6.30 6.90 835

4.2 NSNATBUTUNY

k4 []
wiguaulliannunin nezdudugudnanneufiszsihmsinn uaznadeu

mIanua ldnansnanssaauandluaisian 42
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a 3 a ¥ e )
MATNN 4-2 UTAIHAVBIANIUHUT WUNHUIAA UBZAT Tear Strength

vilavesiy U3 (kg) Aufimthdal A | Tear sirength Aiade
au (x10%m?) | (x103m) | (x101° N/m3%)| (x101° N/m?)
tyy S+ (1) 227.4 10.566 0.947 11.363
te S+ (2) 258.1 10.566 0.948 12.83 11.977
tyo S+ (3) 235.0 10.533 0.953 11.684
tyo B+ (1) 308.2 10.516 0.935 15.673
ty B+ (2) 354.9 10.566 0.940 17.866 16.669
tyy B+ (3) 326.7 10.553 0.935 16.467
tyo I+ (D) 269.9 10.566 0.950 13.444
tyo I+ () 289.1 10.566 0.977 14.003 14.658
o I+ (3) 334.2 10.566 0.957 16.526
te S+ (1) 78.93 10.329 1.255 3.045
te S+ (2 110.5 10.266 1.108 4.857 4.170
toy S+ ) 94.47 10.491 0.977 4.608
ty B+ (1) 89.6 10.316 1.133 3.817
te B+ (2 105.5 10.429 0.973 5.100 4.585
te B+ (3) 114.0 10.360 1.142 4838
te I+ (1) 114.8 10.441 1.128 4.874
te I+ (2 112.0 10.150 1.030 5.356 4.678
te I+ 3) 98.7 10.485 1.237 3.805
GN 9 S (1) 79.87 10.454 0.942 4.055
GN 9 S (2) 72.65 10.566 0.975 3.523 3.915
GN 9§ (3) 83.97 10.335 0.975 4.167
GN 9 B (1) 83.54 10.391 0.983 4.090
GN 9 B (2) 136.9 10.347 0.970 6.820 5.160
GN 9 B (3) 94.27 10.441 0.988 4.569
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siinvediu| use (kg) Auiinthdal  aumn | Tear Strength ehinde
N (X108 m?)| (x103m) | (x10%°® N/m3)| (x101® N/m3)

GN 91I(1) 128.9 10.379 0.960 6.468

GN91(2) 132.9 10.304 0.962 6.704 6.705
GN 91 (3) 143.1 10.379 0.993 6.942

GN 9 S (1) 86.17 10.429 0.975 4.237

GN 9 S (2 69.50 10.422 0.965 3.455 3.637
GN9S (3) 65.99 10.548 0.972 3.218

GN 10 B (1) 60 10.460 0.970 2.957
GN 10 B () 157.0 10.273 0.983 7.773 4.796
GN 10B (3) 73.37 10410 0.963 3.659

GN 101 (1) 123.0 10.422 0.972 6.071

GN 101(2) 212.8 10.298 1.023 10.100 6.486
GN 101 (3) 68.56 10.360 1.007 3.286

tye S- (1) 136.8 10.504 0.953 6.833

tye S- (2) 129.9 10.504 0.950 6.509 6.787
tye S- 3 139.5 10,516 0.945 7.019

tse B- (1) 208.1 10.548 0.943 10.461

tye B- (2) 263.7 10.554 0975 12.813 11.607
tygy B- (3) 234.6 10.548 0.963 11.548

to I (1) 2389 10.548 0.955 11.858

ty - 2 250.2 10.460 0.960 12.458 12.094
tyg I- (3) 236.8 10.516 0.957 11.965

te S- (1) 124.6 10.554 1.032 5.720

ty S- (2 109.7 10.554 1.150 4514 4.958
ty S- 3 1137 10.426 1.175 4.640
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sHAvYDY 159 (kg) Auivinda | anumn tear strength Aunde
?;uam (X10¢ m2)| (X10-3m)| (X1010 N/m3)| (X1010 N/m3)

tzo B- (1) 81.15 10.535 1.028 3.747

t0 B- (2) 67.30 10.566 0.968 3.290 3.786

tzo B- (3) 97.52 10.516 1.073 4321

tzo I- (1) 7136 10.566 1.022 3.304

tyo I 2) 151.40 10.554 1.140 6.296 4.654

tro I- 3 91.60 10.522 0.998 4362

I

tor tgo MAY tog ABLIAMIFIUNITYNAD

= ] 0 o
S, B uag I Aovilavodlans (Quald, Nouvass LasimanmuaIay)

+ tay - fn UTuauuidl 50% uag 30% auda

GN 9 uaz GN 10 Avvkaniliviigl 40% gasf 1 wasgaTh 2 MUAAY




tear strength(10xGPa)
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effect of cure time on tear strength
of NR/metal bonding (high CB)
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cure level(%)

—=— gstanless —— brass —%— jron

30 4-1 uarmans lamMuFuRUTTZU 39 cure time Y tear strength

WeUTuauvaid iy 50 phr



tear strength(10xGPa)
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effect of cure time on tear strength
of NR/metal bonding (low CB)
24

/a
22 x
2 7

18 e
i LS

14 LS

24 XL
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6 ! i LU
70 80 . 90
cure level (%)

—=— stanless —— brass —%— jron

7171 42 naans A NNANRUTTENIN cure time 1 tear strength

Welsunauwihdunfiu 30 phr



ihdeyaii ldninmsnassannfewiiu code vale 1Waldaglumizsifuituas

saadluasnen 4-3

A19197 4-3 UAAIM code value IBINBUAUAIDT

gnIeng S (Xy) cure time (X,)
GILER mitld 1934 mis
tog + 50 +1 9.00 +1
to + 50 +1 5.50 -1
tog - 30 1 9.00 +1
to - 30 -1 5.50 -1
0 40 0 7.25 0
yansflew  code  vale  nueadluTusunsuneniiumeddhiegy

STATGRAPHICS foufiuneiains iteration ifomauduiuivesiuilsdaseao wear
strength HAAWET 1R91NN1Y iteration vzuAAIAIAT (Bp) iz ansvearamlsdaszmds
1, 2 URZINBUITPIANUIABINY (B), B,, ... By Byyr o Biyy By ) wenInTINaEWIR 14
NAMIMUIUILIEYPN tvalue 320 F9F t-value ﬁ’%zﬁ‘luﬁ'mﬁ'ﬂﬁﬁty“lumsﬁmsmﬁuﬁﬁng
vouAasInouUeAMAT Taeny  tvalie > 2 ezdetwaulsliszauivdny  95%
msﬁmsm113’&&1?1"@%mmia:ﬁ'auﬂmsﬁﬂﬁ'mmsnﬁ'ﬂé‘n’mﬂsﬁﬁﬁaﬁﬁtgé'hn’h 95% (t-value
<2 oeonldlasddy Mldindedaudsluaumsiosas Feqathoes l§aunsiiussqnie
Usznoudasiunlsitudwamnnnimieniiy 95% i model Fmivesuoaumiy q ¢io
Tl Taslunsesineamuduiusiuesdesad uanuduiusvesdaulii q  AUM tear

strength 11!; 1499 contour plot
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4.3.1 A1 tear strength Y93 NR/brass bonding

21001571 iteration Taems 14 Tilsunsunoufinnesduiegil STATGRAPHICS ¢

Tdoyaitldnnmsdunudwaasluasei 44

M13197 4-4 uaaIMIA q #1901019% iteration Y9I tear strength w84

NR/brass bonding

fulsoasey coefficient std. error t-value
Anadi 4978 0.182 27.3516
X, 1.46525 0.128693 11.3856

X, 4.97625 0.128693 38.6675

X2 4.18375 0.222904 18.7693
XX, 1.06575 0.128693 8.2813

TaoA t-value fua 18910

Coefficient
t-value = ———
Std. error

MAMTIA 44 unsadouduaumsdimiueengAnssuueq tear strength

14
193 NR/brass bonding Tadail

tear stengthyg prass = 4978 + 1.465X, + 4.976X, + 4.184X,2 + 1.066X,X, (42)
NNAUNITA 4.2 manil 2 uaz 4 mtanuduRusiulSinauid (X)) meu

A = ¥ o dao . = Y o A A a
N 3 MNYNANVAUAUBAY cure time (X,) HASINDUN 5 ﬂzu’dﬂﬂnmm‘l UHALUAINNINA

interaction 5¥HINUTUIRVNIR WAL cure time



Y cure
(min)

6.9

XY Polynomial

Tear strength of NR/brass
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N

16.678

15.01

h3.34a2

Tear

- 1me

¥

11.674

10.006

8.338

N

6.67

5.002

'] ' l y

250

; “
- 1.00b 3.334
l N 4 ']

38

X ¢cb loading (%)

42

46

50

319 4-3 contour AIMAURUTIZNIN cure time MNIFaIhdriilinade

fi1 tear strength Y94 NR/brass bonding

strength

10x (GPa)



91037 43 Hunl contour uaasdnEnaveFIna @D cure time AD
fl1 tear strength U89 NR/brass bonding Iumseiinensamisedunaldnnietmua

. [ v v 2 ¥
sauuird 1 19nef WU cure time A9 tear strength siimontiiotnn o Awmisiiiia
M5 crosslinking &9 lieuyselvihldnmadeulouia ldounas limuysel udilie cure time 170
,3 A d? o 9/ ‘4’
VUNT1OU Toa923NUYUMIA tear strength FIUU

- o , 44 a o 4 o

WOISUM cure time ATIUDUSHIBUVINAIGT AT tear strength vziianu

A a v e A 13 = u 2 A d’ o & ﬂ

AANUAZBUTUIUVAURVAIY tear strength FZAABIIUDITTAUNIMAZINNIUDNFUTIUNG
& d.12 1o ¥ = < Y o qa A a &
weanunflsunaiidwios q snezlinnuudsaissildinansviaiuTnuiissnuay
A A Iy 1 o a d? A A4 a ' o o 9/ a ﬂ :
WOMNUTINAUINAT tear strength IWNAY 1pInINla@uINA s IHeslinnutlud

aa I o A [} PV 1 ey e &2 a
mﬂz‘nmmmwmmwyﬂaﬂ‘vum%zmwa‘lﬂﬂnnmsuﬂmiam
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4.3.2 A1 tear strength Y84 NR/iron bonding

1n013M iteration TaeldTilsunsuduSeql STATGRAPHICS v lvidoyanld

nAMsmMIdaaIluns i 45

M919A 4-5 UM n01nN13N1 iteration V04 tear strength V83

NR/iron bonding

aaulsdase coefficient std. error t-value
Anedi 6.5955 0.1095 60.2329
X, 0.647 0.077428 8.3561

X, 4.355 0.077428 56.2457

X2 2.4255 0.13411 18.0860
XX, 0.635 0.077428 8.2011

INMNINA 4-5 TNNTVIUANNITDTUNENGANTTUVDN tear strength YBY NR/iron

bonding ARSI
tear stengthyg jon = 6-596 + 0.647X, + 4.355X, + 2.426X,2 + 0.635X,X, 4.3)

NNANMITN 43 HUTUNBNN 2 uar 4 uaRsANNFUNUTI VYT
o o P 2 ¥ v dw . P Y A 4
MMSUNDUN 3 UAAIDIANUTUNUTAU cure time wazmouh 5 uaasdldiiuninationn
a . . ] [ ) . é
INA interaction IEUINVUIAULIAY cure time mmmma%’mi‘luﬂﬂﬂ contour uﬂﬂﬂﬁ'ﬂ’flw

duiusvesdulsan q awaums 14 dweas13lugui 44



XY Polynomial
tear strength of NR

/iron

v L] L 4 L L) L} L) L] L] L)

L

LJ L] L3 Ll

il \

= \

Y cure [im

(min)

6.9

5 5 S SR WU R S

30 34 38 2.236 45

X ¢cb loading (%)

46 348 50

5111 4-4 contour ATMANRUFTZUIN cure time MISnanidniinadenn

tear strength U84 NR/iron bonding

30

14.676

113.432

12.188

tear

10.944

strength

10x (GPa)
9.7

8.456

7.212

5.968

4.724
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g 44 uaadlimuihmlSinuindinaiime cure time IRNAUM tear

A

a 4? A 4 . a o A
strenght ZINNAY 1109910l cure time 1HuMTFON Toanvztiind 0

A 9/ . P A a 1 o Ay s ¥ ]

(1ol cure time AYN WUNNUTINUVIIAIAINA tear strength FUMAMHIUAL
A - " o a 4’ ] s 3 =1 A g a & ﬂ A
ionSinauuti @ UL A1 tear strength vzaRRINAININHUAINNYLBNFUTUNALITDIN

] @ [} o a 1 ] J ' A

Tuthausnenada lifinnuudusunnne ufansvafion A tear strength iMiosuAile

[ < o 2 1 o A 3 a "o A
NEIINENNA YT 1UTZAVYIL 1 tear strength Aoty WollSuauwihd iy
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4.3.3 A tear strength Y93 NR/stainless bonding

91AMIH iteration Tasl¥TilsunsuduFeql STATGRAPHICS exlddoyanld

NMIMUIUAMAAIIUMT N 4-6

15197 4-6 uaAIMN 101NN I iteration VDA tear strength UD3

NR/stainless bonding

Asdase coefficient std. error t-value
Anadi 3.766 0.139 27.1655
X, 1.1005 0.098288 11.1967

X, 2.409 0.098288 24.5096

X,? 3.197 0.17024 18.7794
XX, 1.4945 0.098288 15.2053

NNABNA 46 AWNTOTIUAUNTOTUIWWOANTINYDY  tear strength U
o
NR/stainless bonding 1a@4l

tear stengthyg sminiess = 3-776 + 1.101X + 2.409X, + 3.197X,2 + 1.495X,X,  (4.4)

NNAUNITA 4.4 FUTUNBNR 2 Az 4 uasseANuFURUSAUUS AV
a =] o o da . PRy 9 o 1 A a
MOUA 3 UAAIDIANUTURUTAY cure time HazMBYN 5 uaad AU NUNAKNIBIINMTINA
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MARUIN N

b4
M niaaIruLazduRuguinmvesFunuisumMINATeL

gas ANUKHI (I FUAIUAT) urugudnats (rufiung)

1 2 3 Y0 1 2 3 mae

tyg S+ (1) 0.940 0.955 0.945 0.947 4.000 4.000 4.000 4.000
tyo S+ (2) 0.950 0.950 0.945 0.948 4.000 4.000 4.000 4.000
tyg S+ (3) 0.955 0.950 0.955 0.953 4.000 4.000 3.995 3.998

tgg B+ (1) 0.935 0.940 | 0.930 0.935 3.985 3.995 3.995 3.992
tgg B+ (2) 0.940 0.940 0.940 0.940 4.000 4.000 4.000 4.000
tyo B+ (3) 0.925 0.9452 0.935 0.935 3.995 4.000 4.000 3.998

tgg I+ (1) 0.940 0.950 0.960 0.950 4.000 4.000 4.000 4.000
tyg [+ (2) 0970 0.980 0.980 0.977 4.000 4.000 4.000 4.000
tyo I+ (3) 0.945 0.965 0.960 0.957 4.000 4.000 4.000 4.000

t70 S+ (1) 1.170 1.300 1.295 1.255 3.950 3.950 3.985 3.962
t79 S+ (2) 1.115 1.135 1.075 1.108 3.955 3.900 4.000 3.952
t79 S+ (3) 0.995 0.995 0.940 0.977 3.990 3.990 3.985 3.988

t70 B+ (1) 1.105 1.170 1.125 1.133 3.950 3.960 3.970 3.960
t70 B+ (2) 0.975 1.005 0.940 0.973 4.000 3.965 3.970 3.978
t7o B+ (3) 1.210 1.125 1.090 1.142 3.985 3.945 3.970 3.967

t7o I+ (1) 1.010 1.235 1.140 1.128 3.960 4.000 3.980 3.980
tyo I+ (2) 1.105 1.040 0.945 1.030 3.900 3.930 3.920 3917

t70 I+ (3) 1.315 1210 [ 1.185 1.237 3.995 3.980 3.985 3.987
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gns ANUNUT (1B UAINAT) sz’r’uw’mgm’fnma (SFUAINAT)

1 2 3 1nge 1 2 3 10
tyg S- (1) 0950 | 0950 | 0960| 0953| 3990| 3990| 3990 | 3.990
tgg S- (2) 0950 | 0955| 0945| 0950| 3980 | 4.000| 3990 | 3.990
tog S- (3) 0930 | 0950 | 0955| 0945| 3.995| 4.000| 3980 | 3.992
tgg B- (1) 0940 | 0950 | 0940 | 0943 | 3.990| 4.000| 4.000| 3.997
tog B- (2) 0.970 0970 | 0985 | 0975| 3995| 4000| 4.000| 3.998
tgg B- (3) 0.955 0970 | 0965| 0963 | 3.995| 4000| 3995 3.997
tog I (1) 0.950 0960 | 0955| 0955| 3990 | 4.000| 4.000| 3.997
tgg I- (2) 0950 | 0970 | 0960 | 0960 | 3.995| 3980 3975| 3.983
tyg I- (3) 0950 | 0960 | 0960 | 0957 4000| 3975| 4.000| 3.992
tzo S- (1) 1.060 1.030 | 1.005| 1.032| 3995| 4.000| 4.000| 3.998
tro S- (2) 1315 | 0.990| 1.145| 1.150( 4000 3.995| 4.000| 3.998
tso S- (3) 1.350 1.165{ 1010| 1.175| 3985| 3990| 3960 3.978
t7o B- (1) 1.030 1.040 | 1.015| 1028 | 4000| 3985| 4.000| 3.995
toB-(2) | 0965 0940 | 1.000 | 0968 | 4.000| 4.000| 4.000| 4.000
t70 B- (3) 1.135 1030 | 1055| 1.073| 3995| 3985| 3995| 3.992
tyo I- (1) 1.020 1030 | 1.015| 1022 4.000| 4000| 4.000| 4.000
to I 2) 1.250 1.100 | 1070 | 1.140 | 4.000{ 4.000| 3.995| 3.998
tyo I- (3) 1.035° | 0985| 0975| 0998 | 3990| 3990| 4.000| 3.993




qns AT (IFUAIUAT) urugudnes (vuRung)

1 2 3 inay 1 2 3 indy
GN 95 (1) 0925 | 0885| 1.015| 0942| 3990 | 3980 3975| 3.982
GN 9S (2) 0970 | 0970 | 0985| 0975 4.000| 4000| 4.000| 4.000
GN 95 (3) 0985 | 0960 | 0980 | 0975| 3975| 3965| 3950 | 3963
GNOB(1) | 0990 | 1000 0960 | 0983| 3975| 3970| 3970 | 3972
GNO9B(2) | 0985 | 0965| 0960| 0970 | 3950 | 3955| 3.990| 3.965
GNOB(3)| 098 | 0990 | 0995| 0988 | 4000| 3970| 3970 | 3.980
GNOI()| 0910 | 1005 0965{ 0960| 3955| 3960 | 3995| 3970
GNOI(2) | 0965 | 0980 | 0940 | 0962| 3955| 3940 | 3980 | 3.958
GNOI()| 0985 | 0980 | 1015| 0993| 3960| 3965| 3985| 3.970
GN10S (1)] 0980 | 0955| 0990 | 0975| 3975| 4000| 3945 3978
GN10S(2)| 0980 | 0960| 0995| 0965| 3970| 3995| 3965| 3.977
GN10S (3)| 0970 | 0950 | 0985| 0972 4000 | 3985| 4.000| 3997
GN10B ()] 1035 | 0960| 0915S| 0970 | 4000 | 3960 | 3980 | 3.983
GN10B(2)] 0990 | 0970 | 0990 | 0983 | 3955| 3940 | 3965| 3953
GN10B(3)| 0960 | 0950| 0980| 0963| 3985| 3970 | 3970 | 3975
GNIOI(I) 0985 | 0950| 1.025| 0972| 3970| 3970 | 3990 | 3977
GN10I(2)| 1020 | 1000 1051| 1.023| 399 | 3970 | 3930 | 3.957
GN10I(3)[ 0960 | 1.005| 1.010| 1.007| 3980| 3970 3950| 3.967
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