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ABSTRACT : Virgin fluororubber(FKM) that is one of the highly-functionalized and expensive special
rubber, and recycled FKM that is crushed by high temperature shear-crushing technique from recycled
FKM were blended with the various mixing ratio to rubber blends. The cure characteristics and physical
properties of these blended rubber compounds were investigated with various contents of recycled FKM
and physical properiies for heat and fuels were also measured. Recycled FKM which is prepared by high
temperature shear-crushing technique were blended to virgin FKM with the range of 0~50 phr. The
physical properties indicated that the rubber blend of recycled FKM with 30 phr turned out to be the
best compound showing good dispersibility, heat resistance and fuel resistance and inexpensive in price.
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Table 1. The Recipe for Virgin FKM / Recyeled FKM
Rubber Blending

Ag™ | T-1 | T2 | T3 | T4 | T-5 | T-6
A AFKM| 100 90 80 70 60 50
A AFKM 0 10 20 30 40 50

SRF 40 40 40 40 40 40
MgO 3 3 3 3 3 3
Ca(OH), 6 6 6 6 6 6
Clwax 2 2 2 2 2 2

Total | 151 151 151 151 151 151
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Table 2. Cure Characteristics of Rubber Blends of
Virgin FKM and Recycled FKM Rubber

g2 | T1 [ T2 [ T3 [ T4 | T5 | T-6
Tmax| 25.01 | 25.93 | 22.24 | 26.14 | 25.26 | 22.23
MDQR Tmin| 2.81| 345| 424 | 544 697 | 888
lgg; Tc90 94 | 11.06 | 14.19 | 17.86 | 21.77 | 23.24
ts2 284 254 313 3.10| 3.83 | 4.6l
MS100C 14| 502 | 55.7| 625 728 | 832 920
MLI121C | 61.1/ | 70.5/ | 85.8/ | 102/ | 122/ | 144/
Vm/Ts 30 | 1491|1747 | 1427 | 1428 | 11.62
(Note) Tmax: Z thtorque, Tmin: 3 Atorque,
Tc90: 2 A7 8A| 7, t2: ~H A A|7E

MS100C: ZHHE,
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Figure 1. Self-activation mechanism of fine particles at
high temperature.

Figure 2. Recycled rubber particles prepared by con-
ventional crushing technique.

Figure 3. Recycled rubber particles prepared by high
temperature shear-crushing technique.
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Figure 4. Particle size distribution of the recycled rubber
particles prepared by high temperature shear- crushing
technique.
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Table 3. Basic Properties of Virgin FKM and Re-
cycled FKM Rubber Blends

& =2 | T | T2 | T3 | T4 | 75 | T6
Hs | 75| 76| 80| 81| 8 | 86
To | 113 ] 106 | 102 | 96| 9 | 84
Eb | 287 | 274 | 265 | 256 | 242 | 214

MIOO| 43 | 47| s4| 51 ] s7| s3

ox o rlw N

(Note) Hs: ZA=(pts), Tb: 147 (kef/em?),
Eb: AFE(%), MI00: BE&#H2(keflem?)
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Figure 5. The change of tensile strength and elongation
after heating at 130 C for 70 hr.
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Table 4. Oil Resistance of Virgin FKM and recycled
FKM Rubber Blends

T-6
3| 2 -1
NO. 3 | ATs | -2.65  -0.94|+0.98 +3.13J +2.22| +5.95
*120°C | AEb | -8.01 | -1.82 | -4.08 -9.38\+1.z4 -0.47

AV | +1.09] +1.08 | +1.09 | +0.91 | +0.97 | +1.14

(Note) AHs: 73=(pts), ATb: 147 (%),
AEb: 2178-8(%), AV: R oH3-8(%)

Table 5. Fuel Resistance of Virgin FKM and re-
cycled FKM Rubber Blends

T-5 | T-6
-2 -2
-10.38] -6.86| -9.38|-10.00| -7.04

& | AEb | +4.18| -7.30 -3.27\ -14.84| -5.37|+0.93

*48HR AV | +2.69] +2.44|+2.40 +2.10| +2.85|+4.11

(Note) AHs: 7% (pts), ATb: AAF (%),
AEb: A7G&(%), AV: F-o)H B-&(%)

Change % of volume

Change (%)

Figure 6. Volume change of FKM rubber blends after
tested oil resistance
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(a) virgin/recycled : 100/0

(e) virgin/recycled : 60/40

(f) virginrecycled : 50/50

Figure 7. SEM photographs of Virgin FKM and Recycled FKM rubber blends.
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