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Negative Rotation <—
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Measurement Flow

C START )

st_ l««-

Ascertain Whether Sensors Have Abnormality
9 (EG1~EG4, ET1~ET4)

S v

Obtain Measurement Values
a3 (6, Gla~G4a, Tla~T4a)

S~ v

Perform Low-pass Filtration
(G1lb~G4b, T1b~T4b)

S4

S~ v
Perform Temperature Compensation
(Glc~G4c)
SH
. v

Unify Phases of Data for Each Angle
(G1( ¢ ),G2(p+90) G3(p+180) ,G4( ¢ +270))

Fig. 7
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Operation Flow

C START )

S11 <
\
Calculate Cutter Thrust Force
S12
S~ v

Calculate Distribution of Forces Fd
( Repeated Calculation for ® = 0 to 359 )

Fig. 8



9/17

Calculation Flow of Cutter Thrust Force (Subroutine)

St
START

S21
\
592 Calculate Sensor Average Gave(0)
S~ v
Calculate Reference Value AG
S23
N v
Update Rotation Counter C1
S24
Change in No
Rotational Angle? S26
Y
S25 Add to Time Counter C2
S~
Reset Time Counter C2 (C2+0) S27
Ti C t
529 ’ _ No ~Time Counter
v Upper Limit?
Update Previous Angle 8old (8 old— ) S28
S30
~~ ¥ Subtract from Rotation Counter (C1<-C1-Q)
Calculate Error Data Er(0)
S31
Rotation Counter No
> Threshold?
$33 S32

Calculate Measurement Data F
(with Error Correction)

Y

Calculate Measurement Data F
(without Error Correction)

RETURN

Fig. 9
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Example of Processing by Data Processing Device
(Calculation of Measurement Data of Cutter Thrust Force)

Time(sec) 8 Ct c2 Cutter Thrust Force (etc.)
0 0 0 0
Rotation 1 1 1 0 F=K x Gave( 8 ): No Correction
G old-6|>0 : : : : _
(16 old-01>0) 360 0 360 0 F=K x {Gave(8 )-Er(8)] : Correction
720 0 R C1 Reaches Upper Limit
721 1 720 0 (720)
No Change in Angle T0 720 0
(|6old-8]=0) ! N 720 [ J=-{— C2 Count Up
T2 N 720 2
Determine Rotation T9 N 7é0 9 -
___ C2 Reaches Upper Limit (10),
has been Stopped 10 N -m4-- -m.. “““““““ ]
LI N 600 10 Subtraction from C1 (-60)
uz N 540 10
U3 N 480 10
u4 N 420 10
Stop-standby Time  US N 360 10
Elapsed U6 N 10
3; n ?gg ]g F=K x Gave( £ ): No Correction
U9 N 120 10
U10 N 60 10
Ut N 0 10
u12 N [0]=-10-ndemn C1=0(C1<0)
u13 N 0 10
V i : :
Rotation Vi N+1 1 [0 ]=-t—--- o=

Fig. 10
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