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Table 1 Experimental condition of scratch test

Constant normal condition

Variable unit Value
Scratch tip diameter  [mm] 0.3,1.1,19,31
Scratch normal load  [N] 5, 10, 30

Scratch speed [mm/sec] 2,20, 100
Variable normal condition
Scratch normal load [N] 0-40

Table 2 Physical properties of test materials

GP1000 | GP2100 | GP2200
Densi
@ /cm%/ 1.22 1.25 1.35
Vicat softening 130 140 140

temperature (°C)
Flexural stress
(kglcm?; 3.2t)
Flexural modulus
(kglem?; 3.2t)
Notch impact
strength (kg-cm/cm)

1000 1300 1600

23000 37000 55000

75 7 10

ks

u]

3AHHZED 2

ek

Fig. 1 °ll = scratch tip 27 ©] 0.3mm%] 7 $-o|
tisto] 2= A] ko] Ak Hayg AY
HellA 82 At =3 A Fo] ¥sE e
t}. &Yk scratch tips o8-8k A A=l FEAd
o] o] Woldas, 23X &7 7t
S5 A 79 rate dependenceol] 2]5Fe] =T A

1111



2 AR FhasE @4 Bl Fig. 200 =
=AY o] A A 2mm/s=E AP g
ANE ‘JrE‘rlﬂ‘}*D‘r Scratch tip2] 27 o] zfolx|w
=7} Z 2} plughing - whitening
- cuttlngii HEE & o+ dor, o5 Fsto
3R] gl we} o 7] X] 282 visiblegt 2~
T A7F AT = dvke S o 5 Atk 13
EE‘G]- G| o] HFsko 7 _/_:iaﬁ;‘q

I
o

O GP 1000M_tip0.3_30N
O GP2100M_tip0.3_30N
sl A GP 2200M_tip0.3 30N

Cutting mode

Maximum residual scratch width [mm]

0.0

1 10 100 1000
Scratch speed [mm/sec]

Fig. 1 Relationship between residual scratch width and
scratch speed (Flow direction, tip diameter: 0.3mm)
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Fig. 2 Relationship between residual scratch width and
scratch speed (Flow direction, scratch speed: 2mm/s)
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Fig. 3 Relationship between 2nd critical load and
scratch speed (Flow direction, tip diameter: 0.3mm)

Fig. 4 Photos of the scratch surface of GP1000M for
plughing and cutting mode (Flow direction, tip diameter
0.3mm, scratch speed: 100mm/s)
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