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Development of Excellent Material in Lightness and in Tribological
Characteristics by Polymer Blends
The pv Limit of Polyacetal / High Density Polyethylene Blend Polymers

Yasuhiro MIKI "V, Takeo NAKAI "2, Shigehiro ADACHI Y, Keiichi NISHIMURA ", Bunka SHI ™
and Atsushi SAITO ™

The blends with high density polyethylene (HDPE) were examined to improve the tribological
characteristics of polyacetal (POM), and the pv limits of the blend polymers were researched. The frictional
wear was examined by the condition of the unlubricating with thrust cylinder abrasion tester, and the pv
limits of the polymers was obtained. First of all, the pv limits of POM polymers on the market which added
oil, MoS, or fluoroplastics, etc. were researched. As a result, the pv limit of the POM (POM-OL10)
polymer which added the oil of 10wt% was 0.30MPa m/sec, and 1.5 times the pv limit of natural POM
polymer. Next, the pv limits of the POM/HDPE blend polymers by which the HDPE polymers were mixed
with the natural POM polymer at a fixed rate were researched. As a result, the pv limit of the POM polymer
which blended the HDPE polymer for the blow molding of 30wt% was 0.31MPa m/sec, and the pv limit
equal with the POM polymer with 10wt% oil was shown.
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Table 1-1 Polymers on the market and it’s conditions of injection molding.
Manufacturing | Density Molding Molding Molding Temperature
Polymer Brand Compan la om? Temperature | Pressure Speed of Mold
pany g /K /MPa | /mm sec? /K
High Density Polyethylene | J-Rex Polyplastics
(HDPE) KM770W |  Co. Ltd. | 0954 473 70 40 313
High Density Polyethylene | Blow grade | Idemitsu 0.954
(B-HDPE) 550BR Co.,Ltd. :
Polyasetal Duracon
(POM) M90S 141
Polyasetal Duracon 140
(POM-OL10) OL10 :
Polyasetal Duracon 143
(POM-MS02) MS02 Polyplastics 473 70 60 348
Polyasetal Duracon Co., Ltd. 136
(POM-NWO02) NW02 :
Polyasetal Duracon 150
(POM-YF10) YF10 ‘
Polyasetal Duracon 153
(POM-YF20) YF20 ‘
Table 1-2 Blend polymers and it’s conditions of injection molding.
Densit Molding Molding Molding Temperature
Brend polymer  (wt%) Brand / cm¥3 Temperature | Pressure Speed of Mold
g /K /MPa | /mm sec? /K
POM85% / HDPE15% M90S / M770W 1.31
POM70% / HDPE30% M90S / M770W 1.21
POM55% / HDPE45% M90S / M770W 1.15
473 70 60 348
POM85% / B-HDPE15% M90S / 550BR 1.31
POM70% / B-HDPE30% M90S / 550BR 1.21
POM55% / B-HDPE45% M90S / 550BR 1.15
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Fig.2 Photograph of thrust slider type testing apparatus.
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Fig.6 Relationship between sliding velocity and
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Fig.7 Relationship between sliding velocity and
wear rate for POM-NWO02 polymer.
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Fig.10 Relationship between sliding velocity and contact
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Table 2 The pv limit and n value of polymer specimens.

Polymer pv limit n value
/ MPa mi/sec
HDPE (KM770W) 0.16 1.60
POM (M90S) 0.20 1.83
POM-OL10 0.30 1.60
POM-MS02 0.09 1.50
POM-NWO02 0.21 1.43
POM-YF10 0.10 1.87
POM-YF20 0.15 1.38
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Table 3 The pv limit and n value of blend polymers.

Brend polymer pv limit n value
/ MPa  mi/sec
POMB85% / HDPE15% 0.23 1.46
POM70% / HDPE30% 0.26 1.28
POMS55% / HDPE45% 0.23 1.23
POMB85% / B-HDPE15% 0.25 1.47
POM70% / B-HDPE30% 0.31 1.33
POMS55% / B-HDPE45% 0.27 1.24
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