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Engineering plastics are continuously being developed to achieve light weight and
long life, and interest in fatigue is increasing to apply the plastics to various products.

ii?:pig d ?2 82222 ;g;g Plastic shows the properties of ma‘Ferials that. vary dep.ending on the proces.sit?g;
therefore, clear research and analysis are required. In this study, the characteristics
of fatigue life according to the processing were confirmed for POM and ABS. The
Keywords: fatigue characteristics were measured using the ultrasonic fatigue test, and a
Engineering plastic specimen was manufactured through a mechanical processing using plastic
ABS deformation and laser processing using thermal energy. In the case of POM, similar
POM fatigue characteristics were confirmed by achieving a compliant surface finish for
Mechanical processing the two processings. However, in the case of ABS, carbonization by heat welding
Laser processing was observed in laser processing. Consequently, stress concentration occurred
Ultarsonic fatigue test during the fatigue test, and the fatigue characteristics were degraded compared with
those of the mechanical processing.
1. 2 Acrylonitrile butadiene styrene copolymer(ABS), Polystyrene
(PS) 5o] lew ofet AE= HAAES] 7, AFZE A|A|H,
Agstel napmol A4S 5] FHE BAY AUy o], 124 BE 5o ARgE R i ojdt REEL &
Zopadlo] A&HoR AUEa glon, AFoR) HES o S¥o] £UMOR FFHM WEAQ S| kHE 5 o
ol AR 712 BA H24pmol] W piol FrRk IR FR BN FASAL JJeBE AFY a1 7] HU AL
otk bAoR En AY 4 2 BHS AR 5 ol WS Y= MA Y Az slolof sin) ol U7
A AE AEF7IZ Qe B2 At oA AR H VIeE SFHAII7] AsiMe T2 ol thiet oSt AR
A2 AL W ASHR YE AAUol Bekaeel 49 4 Al Ao njS Fesich
247} AR B0 4, 97h A WA Bl gl i, W24uol ther BAS Aol We AR 2] A8
Slo] T A7zt Eite] Flegslw QI ARl lAUely & EHd, A5 A%, 39 A, A= 34 1 271 Soll 434
ZRAElS] 222 = Polyoxymethylene(POM), Polycarbonate(PC), 9l Y3rS W1 1ol Hrt Auto|e W Hapy} gAisie R
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Fig. 2 Resonance frequency result
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Table 1 Physical properties of POM and ABS

. Length f Density E;
Material | ) [Hz] [g/mm’] [GPa]
POM 61 9811 0.001410 2.020
ABS 61 10309 0.001042 1.645
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HollA WA¥ste 3719 =742 Laser Doppler Velocimete
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Fig. 3 Design parameters of specimen
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Table 2 Design parameter of resonance

Material R R L L2 !
[mm] [mm] [mm] [mm] [mm]

POM 2 6 6.85 5 2

ABS 2 6 7.53 5 2

Fig. 4 Shape of specimen with mechanical processing

Fig. 5 Shape of specimen with laser processing
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Flg 6 The processed surface of a specimen (a) POM, mechanical
processing, (b) POM, laser processing (c) ABS, mechanical
processing, (d) ABS, laser processing
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Fig. 9 The overall view of the fatigue fracture surface (a) POM,
mechanical processing, 20.02 MPa, 36889 cycle (b) POM,
laser processing, 19.50 MPa, 31526 cycle (c) ABS mechanical
processing, 13.93 MPa, 40383 cycle (d) ABS, laser
processing, 12.90 MPa, 19525 cycle
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Table 3 Comparison of fatigue characteristics by processing
methods of specimen-POM

Table 4 Comparison of fatigue characteristics by processing
methods of specimen-ABS

Manufacture Cutting (end milling)
Tolerance management + 30 ym
) ) Notch shape 2.2
Required time Thread 15
(man/hour)
Total 3.7
Productioncost level Very high

[advantage]

- High level of precision management is possible

- Thread processing is possible

[weakness]

- Requires a lot of working time

- Dedicated tooling or high-level CAM programming skills
required

- Observation of warpage deformation during machining in
thickness direction

Manufacture Laser cutting
Tolerance management + 200 pm
Notch shape 0.1
Required time Thread 17
(man/hour)
Total 1.8
Productioncost level Moderate

[advantage]

- Possible to obtain the surface condition of the cut surface similar
to that of cutting compared to the fast machining time.

[weakness]

- Thread processing is impossible
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Manufacture Cutting (end milling)
Tolerance management + 30 ym
q Notch shape 2
Required time
Thread 1.5
(man/hour) i
Total 35

Productioncost level Very high

[advantage]

- Similar to POM machining advantages

- Less deformation problems during thickness direction machining
than POM

[weakness]
- Dedicated tooling or high-level CAM programming skills
required
- Observation of brittle fracture at the end of the workpiece
Manufacture Laser cutting
Tolerance management + 400 pm
Required 6 Notch shape 0.1
Z’i‘:rrjhw‘:)ne Thread 1.7
Total 1.8
Productioncost level High

[weakness]

- Thread processing is impossible

- Carbonized part due to thermal fusion is clearly observed on the
cut surface

- Difficulty in tolerance management due to the influence of the
carbonized part

- Increased production cost due to high defect rate
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