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Abstract

Along with the continuously development of the computer technology , the usage of
computer in every walk of life is becoming more and more popular. To catch up with
the march of the information era , traditional key industries are joining the tide of
information technelogy, and as a result there comes the Computer Aid Design or CAD
technique.

Roll groove design of the pilger pipe mill plays a critical role in operation thereof.
With an alterable cross-section, the said groove needs to be designed in a rather
complex way, involving a great number of design parameters. Bound with limitation of
relevant experience, theory and computation, etc., it is hard to get proper and reliable
roll groove with the conventional design way. Thanks to the development of the
computer technology, engineers can take the advantages of the CAD technique and
combine the theory with the experiences to materialize optimum roll groove design and
get the design method standardized and more logic, thus further enhance consistency of
the roll groove which in turn, improves the product quality and yield of the pipe mill,
saves the technological engineers from heavy work load of calculation, and develops the
design of pilger pipe mill roll groove to a higher level.

The article details the CAD function and the overall development of the CAD
system. Also described here in the article are in-deep research and discussion on the
pilger mill roll groove that is deemed as rather special and complicated. A math model
for optimization of pilger mill roll groove is set up based on various factors concerning
the roll groove including the deformation theory, design process and selection of the
parameters, etc., and Visual Basic (VB) is used as a developing tool for the CAD. As a
result, a CAD software for the roll groove optimization is developed that provides such
functions as groove data management, groove profile plotting and groove data printing,
being a basis for relevant technological decision and groove optimization.

In the process of design, the concept of the software engineering is introduced into
the roll groove CAD system, and relevant program software is successfuily developed
in line with the design process for structuralized program.

Furthermore, the designer’s experience can be introduced into the designing course
and the designing result can be modified at any time, because of the graphical user

interface. This software is an all-purpose one, being capable of running in Windows95

n
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operating system. The said CAD system also provides such advantages as quick
designing, high accuracy and easy maintenance, providing a scientific method in the
pass design of pilgar roll

The roll groove optimization and the said soft ware development described here in
the article lays a foundation for future Computer Aided Manufacture or CAM ) of roll
machining.

This research project features combining relevant manufacturing process with

modern CAD technology to materialize the optimization of the roll groove design.

Key words: Pilger pipe mill roll groove; Design optimization; Visual Basic; CARD
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RASRAT GEED 158-2001 90° 147.9%! 68" [36,2% 307 [15.9%{188° 1 72°| —

242 BHWAYSEMHEH

B R AMUENARTENERRE, Erilsidie. dEs R me
WHELEMEY., Fit, BRAPLENEAMUR, AT KENTRITHE. W
D » Grahl. P * Gruner. IT'T-Emensanexo. O-A-flnnnmkosckuit, K-[I-Terepun 5 &R A< A (¥15
WHES & H RO, HaEk, TuEgN =HER.

24.2.1 PR AE

D« Grahl REABERMALEE SHARNE SHEENEEXENRY, B

BALF LB MM R A MM (BB 2. 2):,

X X
V=B (7 ~ L ) —28\/-;: (2. 1)

A B——FORE,
L— XK E;



BRAFE TR e 2. RIEUVE LI R YRR

X2 AUFEIAL B -

i

NP A #3_»"'1{; b

Lon

W22 RN

Fig.2.2 The envelope curved groove

FERRI, X—MREAS AR, T E TR TR S R B R A 8RR 5
REELEICTFE, 1K Mannesmann 4 @) B 1Y I AL48 2 5 12
Y=CiyCX+1 —1y? (2.2)
Cl=B/b?
C2=biA
A=L-B/tg n
b=aftgn-1
a=B/A
n——AEEHRGKTA (UESA), FHa=00" , RAQYORE, EBR502.1
e .
&, FAPFIRE O ERTEN 0 f, RTUBARERRNAL
M. WA —HMETE, 1=25° LWEAE.
24.2.2 IR SR Y
P+ Gruner fRIEARTEX WMMBRERE MR, 32 EBELAFLA LN H g%
& (B1LE23),
Y=Yoe™ (2.3
A Yo——AEFORE (REER),
Yo EE,
L—ZBRKE.,

¥

A {
r
L=L’_/ ]
g

rl L

X

B 2.3 fdee Ly

Fig. 2.3 Exponential eurve groove

MT-Emenvanexo 4 T REESARFLAL IRERAUBESE, 1R 28l dhaReRutl,
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HERK N TR 2. RIELE AL R BT

TGS IYEST
e(wf)b(L) Kb(5)

Y=Y,
A K—EEERE. K:O.95~0.1'§g B K=0.035Y,+0.05 (2.4)
i
2423 BR¥H

BAMIER A 2 TRE 2 F A2 R XA TR TERIPRL LSS (2%
2.2,

® 22 EAFARHELF EHEABEL MR R R
Table.2.2 Forging-rolling Curve calculational table of pilger pipe mill (Darming Company, Jtaly)

B C D E F G

A

i Ci {00+ | (@D Ei% 59Ei
0 1.26 1.26 107 160 100 59
1 1.60 127 85.2 78.2 78.2 46.1
2 2.03 127 67 60 50 354
3 2.64 1.30 53 46 46 270
4 3.27 i.24 40.6 33.6 33.6 19.8
5 412 1.26 32.8 25.8 258 15.2
6 519 126 26 19 19 1.2
7 6.48 1.25 20.6 13.6 13.6 6.02
8 797 1.23 16.4 9.4 9.4 5.55
9 9.8 1.23 13.3 6.3 6.3 72
10 11.56 118 10.97 387 3.97 2.34
H 13.06 .13 9.25 2.25 2,25 1.33
12 14.43 LIt 8.15 1.1§ N 0.67
1 15.15 1.05 7.34 0.34 0.34 0.20
14 7.0 0 0

a) KIRELERX RIS 14 B4 (AF)D.

b) HEEEE R B EMEN 15.15~15.30 (B F).

o) SHEFFHMEME (CTD,

d) B EREN 7 RBRMEER N 100, TESSHAMEE (D 7)),

e} HHEBEGMRERREER (B, F5),

) MEEEFALEMREBRS R ERBENLY, WEMSFEALMEENRET G
D, REHE SHEREERHE.

TR ER =M EF AN (BRE 24) BTLE, HdE QD e
TbE, Tl (2.2) BEMSRTE, AEEFEESPERENLREEESERE Y .
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BPRAF TRUER S 2. AW E LA R A

FOZIEHER, AMERAAR NGRS (HALER, WE 212 ), BHTEH
(8 ARAR, wIELE DBRR LR g AR R ER, WE 2.1 ),
HEE R ERMNK, LB bl a dhak it 2k R BRI CE A

SRR, SRR SR, SMALREAE N REENHRTE, itk
Txd i hER&s R EMER R (ZE 2.5,
¥ , d) EX? -Cunrer
80 +— - @M:nnelmann r: =35
' @APUANIA
Dalmine
D:D;Gnhl
I
o
©
"‘*ﬁ A i
N‘:‘“—;V _j
W .B R/l

B 2.4 R PR G £ 04 FLBSRT L
(HOde50ihse; @Mannesmann AT G, n=25"
@Dalmine £% A, @D » Grahl D

Fig. 2.4 Comparison of all kinds of roll groove curves

ERHBENEAERELCEEEX (WRE. HLIBEE. W, 47F5), T
HEKR R AR AR I TR B MAES, Rhesipid o 8RR
KTRB RahEE, IR EL TRENREER T SEXANRRENTE 2.3,
249, afiESHEATH,

£23 HHEBRGHELE

Table.2.3 Original diameter recommended of rolt

R AR | ARNENER (mm)
KE 1.35d,505+ 550
EMenssaunexo SEFil 1.25d s +450
AT 2084150
MartTBeesB, i) 1,250 max+ 0600
BarTxumn R 1.25d,,+550

HE: LRF de AELUMRENRRER



ERANF IR LR 2. FAEVE LR R Y

R 2.4 152~305mm AR ENARER
Table.2.4 Roll diameter of Pilger pipe mill roll in 152-305mm

152 203 254 305
I %
min | max | min | max |min|max [min | Max
AR REEHFEET (B 740 780 820 860

IR - NFATHET (B | 600 | 740 | 700 | 790 | 700 | 830 | 750 | 860

580 | 700 | 615 | 730 | 670 | 780

SR PHETIBR AR (BEFT) [ 520 | 600
830 | 850 [ 875 | 900 | 925 | 950

PP TI ek A\ (BERR) 529 | 649 | 573 | 693 | 622 | 742 | 668 | 788

WREREE (gFHD 610 | 660 | 630 | 740 | 640 | 780 | 660 | 850

FERERATHET (FED 830 875 925

BAWMBREAT (BEFEE) | 630 | 650 | 703 | 725 | 775 | 800 | 825 | 850

2.4.2.4 LEMKEBERET O HRERE

BRI E LA MR — AR ES T O ENALE (RE 2.1 -a
) A-A WD, XA (4~5) DA (BIUEEMA, 2k a) BERRTE, mH
TETEERR, FHBNEREXHTFO A EHR B 0 A R, UL (5~
6) JFAAHREAN, FEELH (3~4) FOMNHAEK,
a) FLEJTOA RS

HTHARC IR P AT REHAFE SRR, SUIURASMILE RN INE (BIF
R IFH AR REALED RSB REG~ AT . BT KMAFLA (5
HER) NesBE R EENRERS NERO TR (KRS, 218 2.6.

- 18 ~
i 1 ' i 16 [
|2 /g 12 \
/ e
10 i0
v L 718 780 H20 10 14 ] 12
i It 2 b ta 9
‘ 8 ) C )
2.5 BESEMEMN LR B 2.6 TFO A SREMEMXR
Fig.2.5 Relationship between Fig.2.6 Relationship between
diameter of roil and extend value uncork angle and extend value
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ERKETEBLRT 2. FMSLETL RRCE R

Fok, FLEKIFOAINT R

1) HEBNITOABEREAE, —R7E 18~25° Z{f;

2)  FELBMITOAHRELEX 10~12°

3y AR OAEREBEVN (BEERND:

4)  AEHAITOMAdDRERK, UPLEIE (BRE2.7).

B, FRERERMUMARR LEAMMREESLENER (R MEN,
sEfE B RSB N ERREHER 000 MR A MRS RN E, Bl
G T EWANE BB SN RRS, RNEEERANELFR A LB AE
OB RRAETEN, RARXAEEEANZE. e, SLO R T Lg
(2. 5) T

By= (1+c)/ (dic#A) du—A 8 ) -cdy (2.5)

At de——X 40 (B 2.3) AMEHE (HE)
c —RRERE, c=0.2~0.5

A=2dm* B
d—EEHE
m ——MRAE
B——InA /L
M——v./y,, BERETEHRY
§~—CHER
N WAL ) sl pISELE L
= | g i
- :‘{} 4 .
Hi
#2
8
) 160 4l Sl
& Ll

2.7 ARFFORELE
Fig.2.7 Variety graph of uncork angle
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HEERANF TR 2. BRI E AR R R

M2 5T LUE S, FEREMNTLE hE P AEEBRN, AN ERNNER
AR, PETASELE T O A RREAAE MR T R AR R R LB E R 3T, 5 51E
ARATOTFRA (B2.1-a¥s ) BERTOERITERARNET, #5H
EWE. Ak, ERSEEHEUCER “ERATZ NEHBERMIFOMA, HEEHT
RATHEERE—RIEE” MRt (3RE 2.8, HPL8iEr a8l ZERD
AARNE, BENERITOATNLE). SiTErLRIEH, AR, B
{ESMTIE > 10%.

b) HARM

ARMRGEMEINAFHERS ERR) FERANEY, HAMABERNAS
FREHRANEFTEL. BEX, BEWRESSHMTHMAEBREN, £4RER
HIRE D m A RS MEER T (20 2.9). HAELK, AENESERBEA,
BEAU I T AR RN TERKE CYTRRAERER) RN THENEER
o MHRE THRMRRE,

l i
S ' T BAH — =18 ,
:-'.25 \\ é L ~p
! N &2 M
i ™ ~ E
£ \\\__
. . . LI S TNT
i A e Spd et B R0 W
H 2.8 BALHF DAL Bl29 RESEMEMXR
Fig.2.8 Variety graph of uncork Fig.2.9 Relationship between
angle in the forge-rolling zone roll gap and extend value
#£25 RBGEHRBESELR
Table.2.5 Selective gap referenced table
I I 152 2032541 305
HASRPESHRETT D 2y 22 25 25
M RME A S (MR R 15 15 20 24
IR (D 16 16 25 30
LARANBMERAT (BHER 40
11 FRARRET (XE) 30

BREMERTUBRRE 2.5, A PEAZERERDGE PRI,
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RN LB LR 2. JAMELE LR R AE R

2.4.3 FLALRIHA LR BIRSE

AFL BB AT DU A AL = G i LRI = &, D ELAIERIG, RS H,
FLAILRE A o

R ENALERR I NE LN &, RERER AN RPEREH, mAL
WA S XZ LA CRLBEHE R EEE . SMEE). WRBLESETH R ALAR TR RN FR
Hl, Bk, ERRILE RO RS B SR, RIELRENERSENSH, Tkt
LR RR S EAAEN THERERSBRSH RN, R THBRRE (A
FE), e TAEBR & B B BARGT O A fe 0 FLAL BT LAL B AR B 4L

2.5 HFEREMME

g0 LIRS RIEN R EAME AL HRbEEo, AR
PRI S, RS RS, AALTIE, RE RS AR ISR
BLIFLEL S T RAad T MO, IR A S T

Bl 2.10 SLEBENmE (Bt HiER)

Fig.2.10 Roll‘s transect graph (particular graph in designing)



BERAFORALRX 2. EELELE R BN

BE 210 R B

A: TAEHS A Aw=UK34+UK45+UK56+UK6A

HAr UK34 Al 2. 10 PR 4L B4 B AR, BTk,

LA RERALE UG REBIENTHE . B8, E2ERAMBIRKNE
M, INRARBHITE A

FEELTE UK4s RISSREEMT Y, HREEE (FLE) 2B —HRERE.

B UK A TLES 20 (N 4 ) 3), DIt a| & k&R
2, MR SRS R B

R: 48| 8540 B Le=UK23+UK 1 2+UK01+UKAD

o UK23 41 2.10 23] B, HELlhagiE.

HERKBANERYATEE M, HELILFREFERE 90°

S T R EURFLIR IR A R S TR R, AFLE M EH S T E,
SRAERE AT LR st o, He i LA R R SR, A —Rhdgme g
T BRBOABRE R,

2.5.1 THETHEALTIRE (Aw=Const)
SRR R T B AR AR T AR Aw N,

'

Ki

Lip p

B2 1 JLNRFE GRHHERD
Fig.2.11 Roll groove's outspread graph (particular graph in designing)

HRILE G RITHEHRRE AR (CULEPORRENE A, &
2 2. 11 BRI,

EREMT &R R A AT,

(1) BE UKS6 MARER: SREXHNE 4084,
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BRKF VR 2. BELE ALY R B e

R56=D/2+FN56
Rt DL ER

MRS IR, NG GGl -1 ° 6
HEF LB FNS6 AL A S T
C=B/b* (0.7)
Cb/A (2.8)
A=L56-B/tg n 2.0
bt (2.10)
ba/tg n-1 2.1
aB/A (2.12)

He o —HBWLE 6 saA (Bf) —HAYIE
M—RELHIF DR

PRELAC R, L56=UK56 X 7 Di/360 (2.13)
Di-2Mt
tgn= tgn, X Di (2.14)

o 0 —HBMIIAT 6 MR (BA) — R
Di—-M IR RN ER,

n=arcltg n,X Ui, ] -
CRrCLtE Mo X T o (2.15)

KA ne—HBINLH 6 AMYRA (BA) — AR
Di——InTai#l4E (3ig) MEMER.
(2) ZHFAMEE: XEEHRILBGHT R
©. [601&: XERFAMR 4054
FEEBH RE0=Dp/2+Lt-FN60
FN60 ik 2 3K (2. 6)
Horp B=Lt-Mt
L% HBRREE
(601 BRACSE: L60=UK60X = Di/360
HESHMWES B LEMR (2.6) ~ (2.9, (2,11, (2.12), (2 14) (2.15)
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ERAS TR 2. FRELE LB R M

@. 1R XBRAMNE-BEN FLAELEERE
FLEERA  RO=RI=Dp/2+Lt
K Lt A RARE, SEHBELANEREE GIE TN ENTIARN
BRI,
(0LJBREK I A LO1=UKOL X = Di/360
UK01=15°
®@. [12]B: XERAME—RE%S
FLEIgRS  R12=Dp/2+Lt-FN12
BB SHEaX8imn i mAR, RETENTRSHERTAEEHT
AF, wF
%t EN1Z: B=Lt-At |
R, Ac——12]T B8 H 2 ARILESRE
L12=UK12X 7 Di/360
UK12=40°
At=Lt-FN60
At FEET A —RESEE ([60]8) Ahekid.
-tga,=[2(Kt-At) /L23-tga,]=tga,~[2 (Kt-At) /L23]
X B tga, SO N B A #T b TR R S5 tea,
tga, = —Kt/L34
XF-F FN6O: B=Lt-Mt
LAO=UKAOX = Di/360
UKAQ=35°
RESEHE LSS mE kg —Hmn.
@. [2318: XE—ERite
LA 4R R23=Dp/2+FNP23
WAMYETEN  FNP23= (CXx+B) Xx+A
Hrp A=At
B=2 (Kt-At) /L23~tga,
Kt—& 5L AL R B R
C={tga— (Kt~At) /L23]1/L23
tga=—Kt/L34
L23=UK23X = Di/360
UK23=UK03-UK12-UKO1

22



TR TRRLRY 2. BT R AR

L34=UK34 X = Di/360

Kt=4

x 1 2 B 3 mE s AR
(3) AHEFBAIMARER

X
R34=R3-Kt X—L—3—4

KEFEHNR &8 (BITRIHABFRED,
Hp RY BRHILEER
L34=UK34 X = Di/3860

x i 3 B 4 Sl A R
(4) BHA: KERAT-BEN (AERE5E)
R4=R5=Dp/2

2.5.2 TERKEATHEE (AwX nDi/360=Const)

SERER BB R IR AR EAZE . AT R IR SR, M,
BREEERRT N, BOEEMTERNAE., HESIA—IEERY Fa.
2.5.2.1 T4
FIINEER¥ Fa
TERYH. Fa=Di,/Di
ERELHF UK34=UKS34 X Fa  (UKS24=30° )
¥ 545 UK45=UKS45 X Fa
HRHL M UKS6= (UKS56+UKGAY X Fa-UKBA (HAFRAEEETIET UKBA RIEHERN
)

Hor UKS34. UKS45. UKS56 35 EAE AT A

A Aw=Aws X Fa

Hep Aaw AEERNITHEHRE, Avs YEETMIESHE

@ 4TS UKS6 FIALRI 3. XR--BWisE
R56=D,/2+FN56

K, D—RHBHILEER

Bk B2 PNSC, (\JCxl - 1) (2.16)

S AL PNSG AR RSB T,

C=B/b* (2.17)

23



TRRF LRI 2 ERELE LA R BCA AR

C=h/A (2.18)
A=L56-B/tg n (2.19)
B=Mt (2,200
b=a/tg n-1 (2.21)
a=B/A (2.22)
Hi: n—34BNT/E 6 Smf (B4 —HAME
Me——R AL T DR
BELHR B LS6:
L56=UK56 X = Di/360 (UK56=(UKS56+UKBA) X Fa~UK6A) (2,23}
tgn= tgﬂaxDi;}?Mt (2.24)

Hpe a—5BBITAT 6 SPPTRA (B — AR
Di—MIT GBI HEEA.
gla 5 -
n.=arciig X G (2.25)
Heb: ne—4BINTHT 6 SHYIMA (BH) —HAME
D— IS G HEEER.

@ R UK4s MFLELESR, R BRI (FLEERRL)

R4=R5=Dp/2

@ HELH UK HFLE 5
X

R34=R3-K¢ XE

RE—fBELE RG22 E
Hob RS B ILENER
L34=UK34 X nDi/360 (UK34=UKS34XFa)
X A 3 B 4 SRR
2.5.2.2 FH M
BERTHAHE Lu=360-Aw (Aw=Aws X Fa)
T T AR R, M50 R AREL D, XEBIN—MUNERE, T
Fi=Lw/Lws
Hop Lvs AEFRSHNARME, HWEEBM Ly X,
Uk01=UksO1XF, (Uks01=15° )
Uk12=Uks12XF, (Uksi2=40°® )
Uk23=Uks23 X F,
UkAO=UksAOXF,  (UksA0=35° )
UkB0=Uks60 X F,

o UksO1l EFF O RMAEE, KE o,

2



TR AL BT RYT 2. FWELE LB R AT

© [60]&: XE—BHdL
FLEIH:4% 0 R60=Dp/2+Lt-FN6O
FN60 ZiE 7 2 WA (2. 6)
H B=Lt-Mt
Li—F R REE
(601 B H-FF: L60=UK60X nDi/360 (Uk60=Uks60XF,)
HESHWHESREEMNR (2.16) ~ (2.19), (2.21), (2.22). (2.24). (2.25)

%,
@ [01]B: XEXHME—BREN (FLAFH7A%)
FLEE#2 A RO=R1=Dp/2+Lt
Hrp: Lt ATHAERERNRE, BRABRAEMEARE CGEETmITA RN TR
PN PP
(01 BRI B 3 LOI=UKO1 X 7 Di/360 (Uk01=UksOl XF,)
Uks01=15°
@ [12]8: XE—B#HE
LR R12=Dp/2+Lt~FN12
X—B a5 e gLt amAE, SEAENTESEESRETaREME
AR, 'k
X FN12: B=Lt-At
H: At—[12]1 B s 2 SFLBYE
L12=UK12X 1 Di/360 (Uk12=Uks12XF))
Uks12=40°
At=Lt-FN60
At HEEL —BRBESE ([60)B) ARk,
-tga,=—[2 (Kt-At) /L23~tgas)=tga,~[2 (Kt-At) /L23]
XHE B -tea, AT N T @RS L FRNFRSH tgn
tgas= -Kt/L34
% FN60: B=Lt-Mt
LAO=UKAOX nDi/360 (UkAO=UksAOXF,)
UksA0=35°
WESHHE TSNS & Fik g — .
@ [23]B: XE—Bindnek
FLEH4%  R23=Dp/2+FNP23
AL HFFERN FNP23= (CXx+B) Xx+A
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RN LR R 2 PSRN

Hrp A=At
B=2 (Kt-At) /L23-tga,
Kt—8 A AR RE
C=[tga,~ (Kt-At) /1231/L23
tga=Kt/L34
L23=UK23X nDi/360  (Uk23=Uks23XF.)
UK23=UK03-UK12~UKO1
L34=UK34 X nDi/360  (UK34=UKS34 X Fa)
Kt=4
x k2 3 3 M sh AR
2.5. 2 3FLEHOA (UEMA) PFE
¥ UfL. U2, UFS (2 Uf (1-3)):
# Ufs (1-3) <Uks03
7 UF (1-3) =[UksAO+UFs (1-3) ] X F,-UkAO
FRIUF(1-3)={Ufs (1-3) -Uks03] X Fa+lw3
Hep UF1 AMTJE FL s E (Rt 0 &), Ufst AITJE F1 AR E, e
PHHE
Uw3 AN 0 23] 3 SRR,
FE: X5FUf (4)
# Ufs03<¢=Ufs (4) <Uks03+Aws,
M UF (4) = [Ufs (4) ~Uks03] X Fa+Uw3:
# Uks03+Aws<=Uf's (4) <360,
WU {4)=[Ufs (4) - (Uks03+Aws) ] X P +Un3+Aw;
# 0<=Ufs (4) <UksO1,
MU {4)=[Ufs (4) +UksA0] X F,-UkAO;
# Uks01<=Ufs (4) <=Uks12,
T UF (4) ={Ufs (4) +UksA0] X F,~UkAO,
2.5.2.4 ZBR MR FHEY
LRMAMBEER S TN AEATER” Rl —#, FREANRTHHE,
WM R EERKERTEE THRERERAE, BERAETEEE B
T A E .
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Bk LRT LK e Nk

3. T EHLIE R Rl

31 REFRITRERIER

3.1 1 EFEITREE

BT FEFAGR AR B, fERTERRI, AR SRR
TR M TAREHERERNKEER 2K, BRI T PR SRR,
R EBRERA T USRS B T R s (R 45 2, R s T AR AR 1 — 3
R, NATEXHEEECRREOEEEF IR, BPEANERERT
BA SRR, ST L ARG TR, BERRESGHTSEETH. K,
ERP R E AR R T E# TR, FRFRA AR T R TERKE LT
R UASE TEBRAENSEIT R HRNESR., A TS THEBRABIETRE
SHEELER, HETERSHMNEAEXNER, MKTEBRKEATU R T AR
AERTHTHHMEAFRAFERS RN TSN, URIRLEHNES
$o BF, EEATRER, BxTEMEALE. S, &AM U RAR T O ANLEE
BEBYIITIREE. . Bk, ERFETREGMNSES, W hLEBsE X
SRAEHMEE, MEHAFRE OB REHTSEMA, ERATES, gk
FHFENNESTE. BE, BERERSORREET LITH XS ST I,
BHABFRAT “OLE B3 HAHARRL S, XEEEETRB4RANIE,
ML LSRR HEFBERER. BITRF, STUE “OLE #514” #H%
BN AERFRERIIRE, BRT — DA EE G MR8,

3. 1.2 iEFER
4 LR B, RERHNAEFREERNE 3.1 Fir, BERe60m
DTS AT A, -
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BERAF LEFRBX 3. WHIET R %S

E o DT

A

BEIEREERERY BISRAETEWH

S8

N
BRPS oK

Y

M
R BSRIEH

’Y
S25L Hr I MR
Y

N
..q.ﬁﬁﬁ%%%ﬁl..-.»

Y

N .
F O ARR

v
RERK

Y
napn

//$ﬁ%mi/’

R OR

N

B3 BRREEY
Fig.3.1 Flow chart of program
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TR LR AR X 3. WAL

Hrby DTARBKREAZRIFRE A, Rt RRRERWE 3. 2 fir:

BT KR Bt

U

AL R T L E :I:I::i)>ﬁﬂ%ﬁ%§ﬁ%ﬁﬁ

U

LA B B
SR B BB
ARFOMMEE | SEAMES R
LR O O s
S ARRAEA I 1 TS| SRR M

!

FTAE PREHR IR U5 4 IR R R

B 3. 2 TR AR AT vt R B R E
Fig.3.2 Flow principle chart of design according to constant length of working zone

3.2 ii4Ihe

A HHUHBALALAL B S S Th R LA

OERETHDME TES-MLEAENSHEEE. SSERHmETET S84
LBEARIATIE P BB ERE B 5 A AL B R, S TRAR i FLRURR & ME—HiN,

QABBEIIME  HREFTENTLEE S R0 M B ERBRGAIL RS R E
MBS, HROLHE BRI ARBITHE, FHHRIEX L 2 NS B S E H s%
W15 BE BB A L TR R X R ML RS, Bt Rx LR B
TR, PR EE B AR,
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EPOKSF TR R 3. WEHER A S

Q) ALBSBHERTETIR MR ALENNE RIS R,
IR R RS LA R i s T RAE BT AR, AR aes R ETA R
XA — S LA R B EER HOR, FLURE RS ATE K,

(D REESHETEHIIR X - TERRTE MR LR R 2S5
Pt ALK, WELBAEMNIARESNL, XESHFLRLE—-AK (EE
EE MR RAEN R FRD, E—AEXMMERGLERGK, UREARALLE
ILEHILE R, RIEXES R R AN TN A smiE L8 AL T s )
B/, AT I AT & ZR AR,

3.3 B4

AE R LREP AR OGRS A REY, ARARIEEHEREmZ N LR A
EEEE, Wk, wer T M 3.3 Brid MR AE Y R

UG i R b
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