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Fig.1.2.1 Overall view of pilot machine
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Fig.1.2.2 Stopper installed in piston
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Table 1-3-1 Result of reference experiment

. Polytropic Maximum
Compression .
. exponent inthe | pressure[kPa]
time([s] .
PV diagram
The first 0.018 0.959 55.02
The second 0.020 0.949 54.30
The third 0.071 0.960 55.08
The fourth 0.051 0.993 5742
The fifth 0.551 0.802 44.34
The sixth 1.970 0.736 40.02

Table 1-3-1 |1Z8BWC, AY he—7FE03LL FOR7(11)
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RY b —7 2 DBEAL Y
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Table 1-3-1 (7R L7=—RIHSANEIE F TOIERER %
7' 7L LCLUFIORT.

G0
50
40
30
20
10

0

Pressure [kPal

0 10 20 30 40 50 60 70 80 90

Time [msl

Fig.1.3.1 The first compression experiment
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Fig.1.3.2 The second compression experiment
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Fig.1.3.3 The third compression experiment
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Fig.1.3.4 The fourth compression experiment
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Fig.1.3.5 The fifth compression experiment
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Fig.1.3.6 The sixth compression experiment
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Fig.2.2.1 Appearance to maintain injection syringe
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Table 2-2-1 Basal condition
Room temperature [K] 292
Temperature of hand [K] 305
51-32

Compression distance [ml]

Table 2-2-2 Condition of changing

Experimental | Time to grip injection
runnumber | syringe beforehand [s]
1 10
2 20
3 30
4 40
5 50

Table 2-2-1 |27 L7 EAE TR, RIFED IR &[RRI E
MasbOD B A~ ONLEAFIREN Y PO R KA
WCHMITTEDE D, EfE&D D OB A hALEITE A
MAZERT HITZA B o/ _R—=IZ Lo TED LTINS,

23 ERRER LB
TS, ERrEvEbh-EiEs2FC U TRT.

Table 2-3-1 Result of experiment

Experimental | Compression | Polytropic | Maximum
run number time [s] exponent pressure

in the PV [kPa]
diagram

1 0.045 1.082 63.96

2 0.039 1.075 63.48

3 0.039 1.026 59.82

4 0.042 0974 56.10

5 0.044 1.013 58.86

Table 2-3-1 &V, ks 3 L FBRE S 4 DIRKIE %
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Tl 4 DFBREV. & ZANERES 4 OFKTED)
MENZ LD, iz, FREE 1 LIERERS SO
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NI=ULRED, R Fa' L L0 b EYRERDE
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Fig.2.3.1 Result of maximum pressure
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Fig.3.2.2 Appearance of compression equipment
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Table 3-2-1 Specification at spring constant 3.08N/mm

Compression time [s] 0.018
Size [mm)] 70%365%55
Weight [g] 1100
Price [¥] 10925

Table 3-2-2 Each part name of machine

Spacer
Stopper
Spring
Ball spline
Injection syringe holder

AN |W|N|—

Injection syringe

T 4 DIR—IVAT T A L OINERZ LI FIORT.

Fig.3.2.3 Appearance of ball spline
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(T 5. RTOERTE T LItbT — 4 n i —0% 5 o018
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BRA b= ROEZ bOAN—Y—Z5 [T Th Spring constant [N/mm]
IZ RV ERS NI AARDB S, B A b A
~BET L. EMAE T LELT =2 ll—0 Fig.3.3.1 Relation between constant of spring
START/STOP K% > %R L CT—X ODWELEEIET 5. and compression time
FRT—DDOFRIHTF L TOEHTS.
»  1.090
3.2.3 gt =
DL FIC AR R D FEER S AT Z 1085
Table 3-2-3 Experimental conditions B @ 1.080
v =
Room temperature [K] 296 = E
Humidity [%] 27 g™ 1075
The atmospheric pressure [hPa] 1017 :g 230 280 330 3.80 430
Spring constant [IN/mm]|
33 RFROBRLER
KFEBRTIE, 4 FREO SR L TENENO/SRIE Fig.3.3.2 Relation between constant of spring and polytropic
BBV TEMRFERZATY, T—F2NE L. LITIC exponent in the PV diagram
FEROFER AR
Table 3-3-1 Experimental results @ 43.60
ap A3 E
Spring | Compression Polytropic Maximum ?E 4? 60
constant time exponent in the pressure :‘;6 43.40
[N/mm] [s] PV diagram [kPa] 5 43.30
423 0.018 1.089 43.58 2 g 43.20
3.08 0.018 1.081 4321 S 4310
2.66 0.020 1.080 43.12 g 43.00
2.33 0.020 1078 43.06 s 230 2.80 3.30 3.80 430

Spring constant [N/mum]

Fig.3.3.3 Relation between constant of spring

and maximum pressure
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Fig.3.3.4 Reproducibility of experiment on spring constant
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Fig.3.3.5 Reproducibility of experiment on spring constant
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Fig.3.3.6 Reproducibility of experiment on spring constant
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Fig.3.3.7 Reproducibility of experiment on spring constant
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Fig.3.3.8 Comparison between manual experiment and machine
experiment
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