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<E 6> Moisture and chemical stability of the candidate belt materials.
Wire Polyester Fiber B Nylon Vinal Rayon Glass
Typical strength loss in water @ 75°F (tested wet; measured by BFG)
% Strength 0 0 0 10 10 15 20
loss
Strength loss in open steam (1.5 hrs. @ 305°F; conditioned 3 hrs. at 55% R.H.
before test; measured by BFG)
% Strength 0 5 4 21 melted 11 15
loss (some rust)
Compatibility with tire compounds (cords aged in rubber 24 hrs. @ 325°F,
removed, tested @ R.T.: measured by BFG)
% Strength 0 20~80 5 10 0 10 0
loss
6. T 0l = 7. Brittleness

Z

elo] o] & 200°F o] 42} F8 2x3}ofl A 100mph o]
A FER AEZ FAY 5% QAR 227 A Fol
HEL A 25dx72 4 FEE A8 A
L ¢ F23 Yot

Glass, Fiber B, Rayon 8]z Wireo] glo] A5 5
% 7= A4 (High Speed Strength Indices) (F w2
2%9] QA A 243 A A Xo) d g W2 3000
% L?JEH A4 Az w)E A 48 9 225°
Fola “100” o] Ao]ct,

Vinal 8] 4 4% 4&dA 1.000] o] v} 225°F of 4]
 1elA 7 "ejzldh

Polyester macrofilament @ Nylon monofilament =
2, LA A o B e glA4x
(tensile value) & vhebie] o] & FAl 2 429 2205°F
gAY x4 B Ago] dolnrh.

7bekdt Brittleness A1 & & = E ] &
ofgte] gte] A e o)A
$2A4Q gAY FoolEe 2A0E G 3ol
HrAA W E ZEd & A5 & FE2A mmv}
Wire & 744 248 Zx2E A= g2+ 2
2 Nylon monofilament ¢} polyester macrof11ament7}
ZE A% Vel @9 Glasse] A% A7) 7%
oFaoh.
Fiber B o A] A& o] 4] t}49 PBrittleness & 1}el
Wi 3l
8 EX OE 8%
Firestone ¢] ¢t& =2 A ¥ 3} Goodrich 9 tj&=
7l 2414 (Disc Fatigue Test)o] 4 A& A& £
A 5kl o

E (Knot Test) o]

3]
ol A ¥ xe] (Knot)o] 733t

A

Cord fatigue tests; conditions of severity of tests were modified

in order to point up differences between the belt candidates.

<EZ 7>
Nylon Polyester
Monofil Macrofil
Cord size oo eeerrererenennns 2800,/1 500/7
Twist, {77] CERRE R PR PRI EPPRPIN 0 2.5

Rayon
1650/3
8.0x7.0

Vinal Glass Fiber B Wire
1200/3 75.7/0 1400/3 5x1x0.010"
3.5x3.5 2.5 7.5%7.0 2.5
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Firestone Compression Fatigue. (Test conditions: 2 Hub; 250 cpm: 100-1b
load; 140°F test temperature. Data measured by BFG.)

% Strength retained
After 24 hrs, cveveveereecens 0 ’ 0
After Shrs.-ceereevereneiinns 77 0

67 33 0 95 0
99 45 0 0

B.F. Goodrich Disc Fatigue. (Test conditions: flexed 24 hrs. @R.T. Data

measured by BFG.)
% Strength retained

1% ext., 5% comp.---- 0 0

1% ext., 2% comp.. -+ 100 33

7 F3 AR Aol Aol E ezl A3l AG
AEE A=E 2489 e 44 AR ¢ o
¢ Jhaly) slebed] Ad z2Ae 2AEA gt
Glass ¢+ Wire 7} dhgbs] oFdt 312 4% 2tz 9S

o ol AgAtz dehvbz ek

Glass 3 Wire s} lololo] o] &8 Ao elolo] &

olgld dA & ATFUAEE Aok T2 F o

2 Aol .

Nylon monofilament ¢} Polyester macrofilament %=
g o] J= A A dA=F ez g
o] Fiber B s 2AgA0] $58 & EE&
gA 524 Byl =% Aolc} Vinal & Glass Y Wire
dehe W2 430 $4 = Rayon nehe Edteh,

9. Power Loss

ix °§6}°1]4 Glassoﬂ 8 mAQ EH &4 A
"F( )%—5746} e Belt9] 2x7 54 oz
7+ A sk g

Steel & oh& AAo vlaA A3 Fe 3=l

# (Hysteresis) & 25 942 €& Aot

Fiber B &4 FAo vwlsl E/=EA $ov
Glass ¥.v}= @} Vinale 4%+ 100°F o] A4 Rayon

89 55 0 99 0
99 87 0 100

ole] Fa LEoA F4 £4do AR ¥e A%
Aol 9lth(212°F o 4] polyester &= 11.4PLI, Nylon
17.1).

(PLL7} H¢4% §H£deolzarh

10. Dimensional Stability

golo] mxo] A% FelA 7}7& FLEAL =9
& 7}4A4 (Thermo elasticity) 2 gloloje] FdA
(Uniformity) 3 ol o] =Z#2EEH A (Flatspotting)
& 93E ARG

d459 ALE 249 AAT $4E WA 9
= 25 11.4 CR (coefficient of Retraetion) o] t}.

150°F o] 4 zz=¢ CR = =z Z=7} 7R & Flatspo-
tting Potential & o}F A g T4 Axrst Jzyde
o 7133 Elelole] Rt T dgEFE AR
% Post cure Inflation 254 "m = Zo] %A
(Length Stability) &= 300°F o} 419} CR 24 vebficl.
o % A FA7 gon BEFF 2= Lol
o 9le] A Potential w37} =t} o]# gt A o A £
8 & Fiber B 7} Wire, Glass, @ Rayon 3 %<3
Eo} &3}n wlwlo] Vinal & Polyester ¥ Nylon X2

e WA GeE R Fm 9

23 Wire &-& Glass 9} 702 wbubgt A2 4t
s} %48 PLI (power Loss Index)& tebiieh (9 Lo Holol A8, 9 A8 o] 2AHL 9§
2. 6PLI) . %o 5y W Eo] Jlue ¥4 olF FAE A&
Polyester Macrofilament 2@ Nylon monofilament = & ¢ A god dH
<E 8> Flatspot and uniformity.
Dipped ) Polyester Nylon
Wire Glass Fiber B Rayon Vinal Macrofil Monofil
Coefficient of Retraction (10-3)a,b
@ 150°F cveeeeereeornennene 0 0 0 9 3 23
(Flatspot potential)
@ 300°F-eeveemevmeaeinn 0 0 1 8 17 23

(Uniformity potential)

aAs measured by BFG
b% retraction per °F

1. 3 e

L5 JAF A ER v Fo] Rof o] F TrHA FH

AAES A BohE o ¢ FAE] gtz 2o
2oy 2% G A Folgolvte Aol
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< 9> Established and proposed belt constructions: their strengths.
Weights and costs.

Nylon Polyester
Monofil Macrofil Rayon Vinal Glass Fiber B Wire

Cord size: - orerrereeereinn 2800/1 500/7 1650/3  1200/3  75-7/0 1400/3 51x1x0.10”

Plies—EPL «-ooveeeeearnens 4-20 4-23 4-18  4-15.5 4-19 2-22 2~24

Belt strength®-«-cooereenens 4032 4140 4464 5200 5720 5280 6700
(Ib./in.~width)

Belt tension modulus®--- 735 1380 1980 2170 4860 3784 8890¢
(Ib./in.-wdth)

Belt comp. modulus®---- 31 67 38 44 51 35 55
(Ib./in.~width)

Tez{l‘ltjil)e weight of belt--- 0.74 1.04 1. 28 0.74 1. 23 0.67 2.95

Yarn cost ($/1b.)-creeever 1. 25° 0.82° 0. 48 0. 89¢ 0.75 2. 50¢ 0. 50

Converted cost (§/lb.)f 1.35° 0. 96 0.62 1. 03 0. 80 2. 64¢ 0. 60

Textile cost of belt(§) 1.00 1.00 0. 80 0.76 0.98 1.76 1.77

2 Calculated from cord strength and green EPL

b Calculated from load at 3% elongation of cord and green EPL

¢ Projected value.

¢ Calculated from load at 1% compression in BFG compression modulus test and green EPL
¢ Estimated.

f Includes twisting, weaving and dipping as required.

A ol E A BE Alole] BrlA F23F Fo]A Eol %— BELT COMPRESSION MODULUS
Ak =49 R yon—- A7 A RFL 44724 & (at Proposed Belt Strength)
% 42 Yz 9 i
5QT AGUYSE Vinal 299 958 4A9E -
qg5 gt -
=3 A4zl RFL 2 A8 ¥ Nylon Monofilament ~
% Nylon Multifilament 2] H &85 S9g A2 A 150—
% el J =9l e Resin/Latex 2 3.8 3} Glass & o - - ‘
doHA N F 5o $5G 2] Lol =}
polyester Macrofilament ¥ Fiber BY A %= o] & E =
o] 71A &= wg4 ¥R F2 (Aromatic molecular Str- M N
weture) = el RFL 4% A=90] 904 43¢ & oo
ZUF BUG F9E 280 a t
Brass-Coarted Wire 8] A 9= dwtd oz A45 ¢ S =
£ 2%} Blass Abole] 44 AFE o F5] ek -
E5q T e AE stofokgeh . e
12. Belto| oI mERA 50—
x GLASS
F 32 Beltel] glolAl ¢+5 k55 5 Wy e B o VINAL
& oalzsg e BEe 2 A gt Al n i égm‘mm MACROEIL
Belt 5] gradgrh. (Belt 2= % 93x) - & NYLON MONOFIL
2% 39 F4 P & H¥ polyester Macrofilament ;g%@ﬂ 8
Belt 9] &2 E# 27} 14 B9od 280 2 Glass 0 ! ; é l | é
2 Wirest 229 4% o8t A 79 Fd¢ =Ed ¥ COMPRESSION
2E e g &8 oA = 9o (=% 8) Compression modulus data for cord conc-
Vinal ¢ 729 Z7]e]& Glass £& Wire neh tha entx"atlo.ns being proposed for bel.ts for
SAR A 2% GEAE ]SS Sohehmdl . ;zidlal tires, CL}I‘VSS show a compans9n of
e Compression Load vs. percent of

Rayon, Nylon monobllament 9 Flber Br%s 1% compressive strain in a radial belt.
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gEol gl A weh BAY uldth 2 FA9
Fiber B Belt & 2%0] oA olF FA48 FHe A
Tl 7b glef A et

XA oA polyester Macrofilament 9} Glass & &
o A7 FREAE AL Vel s g9 7 el Belt
AAe A3 FHAA L A Fe] drh

ol# & A AL Glass 2 polyester macrofilament 01]
A Qe 238 TF =2 4% A% 94 Hagl

13. M9 7t 2 Belt H|I

olu] FAS R AFo] ¥rhd oz Belte] AL 4
o] FRE FoA o bE Assded 244
o Ae £2 A zd Ho kg

ol dAEL A, FdA H EE
A o] Ed= o
£ 9% $abds}(vamn cost) ¥ sheEg B4 Bt
< 717‘}1 U}ﬁ‘;‘r #4 gtk & 220 25 E
3]

J17 ¢kl A%

4, Az 2174*: sondE 2T BT
aAE AU ARIE o7 FEAN A%

Belt & A 539 2747 o7 FFF A=A T

4%
EFala o} we AF 2 dH E
ol&g Vel givt. zIE Ed
9 Tire Growth & A3 sl 53L&
Polyester macrofilament Belt &= ¢
43 EAul A AR 2 AdFREH A GolA &
Eo AFE F 54l Ak
Polyester 2% A #2<ql Belt = zx9 3 53F2 2
ZolA AxR Axc v HAGoldE s £83FA
% R&r.
Polyester Macrofilament ¢ Nylon Monofilament 9]
& BdAF £3 polyester o] sb £ HFEFL o]
S AL Aol FEE] 2y stAged dHT

Vinal & Rayon o] ¥]3}¢] &2 7= Belt ¥ o}

vt tsad 42 22 A% 9 45 e
T A stel ok Az

Glass 9} Fiber B Belt 9] # ¢ 7= o4 2Ee &
o glolA High Class o <38kc}. gt Glass 94 &
# 314 (Brittle) o] kol A gF& 3] 2o diste] F9 &7
gof oF gk

olxuto g Wire = 5438
¥ v} F (spesific gravity) & 7}# a3l 2o l/é
Aol ME Hdo A= 2EH2 AAE 75
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