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ABSTRACT

The normal cold-drawn steel tube needs to be machined before it can be used in the camshaft of the
car engine, and the high-precision cold-drawn steel tube can be used directly as the raw material for
the camshaft. In this paper, the manufacturing process of high precision cold-drawn steel tube is
studied, and the key process in its manufacturing process is intelligently improved to ensure the
quality of high-precision cold-drawn steel tube.

First briefly introduced the cold drawn steel tube manufacturing technology, discusses the intelligent
cold drawing process and the status quo at home and abroad, this paper expounds the cold drawing
process influence on product quality, each process steps in the analysis of the deficiency of traditional
cold drawing process, intelligent and put forward specific requirements for improvement. According
to the technical requirements of cold drawing steel tube, the overall scheme of high precision cold
drawing technology was designed, and the multi-agent production process system was put forward.
Separately on the basis of the production process of annealing, pickling, steel tube cold drawing
process and product quality testing, the design of the four intelligent agent unit, each unit to use
sensors to monitor, access to the state, through the intelligent agent and processing, adjust and control
the whole production process. A master controller is used to coordinate the four agents to achieve
distributed management of the production process.

Through the cold drawing process of the further research of cold drawing process and product quality
testing, the design of cold drawing process and nondestructive testing two intelligent agent unit, the
use of a speed sensor and pressure sensor to obtain the cold drawing chuck clamping force and speed
of steel pipe cold drawing process information, such as using S3C2440 controller to analyze the
information processing, control clamp clamping force, ensure the smooth progress of the production
process, the use of magnetic flux leakage inspection system to find and eliminate defects in steel pipe.
The distributed architecture based on CAN bus is also designed, and the information interaction of the
whole production system CAN be realized through the connection between CAN transceiver, CAN
controller and intelligent agent unit.

Finally, set up a high precision cold drawn steel tube of intelligent manufacturing platform, some tests
are carried out at the scene of the enterprise, the test results show that through to control the scene of
the production process parameters, improve the quality of the cold drawn steel tube and the precision
of cold drawn steel tube.

Keywords: high-precision cold-drawing process, intelligent improvement, cold drawing,
nondestructive testing, CAN bus
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ST = Start_Input () ;//EHUEMAG S

while (ST & Production Count)

{
Az P Ak R R N T AR B9
Adjust_ST (ST);//HR#E I MEAZRWEL ST M1E
Produce End Adjust ST (Production Count, ST);//HIWiA%EHr= 757K
}

BRAF A — MR D — AN I EEAT B, FERPROTTIR LB — KR R S A I B/ T R
ANEIG, BT RS REA LK, R RSN A i Bz %, REER—
B i), fpAeBRLy bk S AT N R A, AR 4. 14 FaR. AP RR AR R A
Befeiit, R AA PR B R BRI R, R A RIS R A, PR R R AT B
sl E R AW, ST 5 — MR E L E AN, RS E A R A i 2
FBIT .

50

http://gang.josen.net 13337883086



(LB s N 2 U e S A5

Uwﬂ

‘mg_J

%p\'.

/&ﬂﬁ%~\

Sy g—iﬂ{rr/‘?f//
%

ek
KW Ay
SREAN B
\"\\.IEHIEAT?_%‘ ./’/

GReE Eig Al

YR AL
BRI

S - P B R
S B Bt

e I%,
L RN
,‘7
IE 2. 54
— (?{ - --3 & | ,/_—‘_—'\.
--.___\_\ ﬁgl ﬂz‘ - |:\. Qﬁ/.k /}

‘r_JE
TRl oEzh
BEiRiE

v
F%@
B aﬂﬁﬁﬁ
”fﬁ
.
(4K

', /
S _A

Bl 4.14 Bk e A

~
h

4. 3.2 PR RERMNERIE T

FEAE = R BRI SR AE T AE G, RRTE VPR 2R P 0 IR 3 A M0 3 A 77 it AT o4t
R SR A A AL RE RS I AN B R 07 i, R TR I R PR AS (RN GR B ANIEAT 20 AL BE, I

51

http://gang.josen.net 13337883086



et i P B i T2 B e

(ERHERAE N G ASRERS 1 X BRI B0 AT 20 pfr, DGR 1L E, W HAEMBEHKE
BURAPR GRS ASRE S R B R 2B = 2R fIa A, TErhin 1 A= iAo i B 43 BRI 4K
By AN E S RRIER, AN E RIS )G UR AT LMEH, PR AEAS U A v i
XEZ 2 R MR E T I, BRG A R A 4. 15,

@ |
: iz
B B ey s
—a I ‘ S i ST
5T el R i |
I s T |
I — —— [0 wmmwss| [ ] |
S
jL Kol
‘ﬁﬂ%kﬁ?‘.ﬂ. 4’# ElaE | [ 1 . - |

P 4.15 Todsker I e Ak S5 40 A1 5 P

TSI B X AN E AT, A R R AR IR AT R AR B AE T, 1205 Sl
CIH IR LIRS 5, R RE — D HORSR TR Bl Rt 1T b B 715 5
XA ST N E M, R ATRAEROSRIBOR A, AT PR SRS 5. INEE S AT
ez gl LORGIERFG (5 R, it shFar BAA(E E, SREEH R B 4.15, fEstALak -
AN b BRI TG 2, DARBERS B 3K SR im S A G R X 2, XHBREE (5 BadEAT
HRGE, IR EE BB SR AR, SRS MR X (AT W A P 2R i A R
A RAF, WSRO el Ty, 0 A BRI h W A P i AR AT (B 416 R RE LR 70 )

PRI GRBARFERS, A OCEIZE BRAN LMY, S A GEH8, 25688
TFRZAE T UG A G i USRS BT LH A IR 8 B — I count, 24
S EIEE] count I, K5 B CAN SR A B S SEHIEE: RS NE SR E M IE, 1
KA GRS TRIERR, MEMHEAEN, KHER, &6 R St MALK
JEAFEAT IR o ROAAEAE R I 5w RE B SEARLT 58 —MRAWAE R U dh, (LR S5 TR A7 b AR A
FRATEDL, PRI T A= ORI R R O bt 5 SR ZR I SRR S 20, T4l
BARENRI IR 4.1 FEHE L BORBUR R DRE MR 0 ZORPER, B A S
B, XZZEESRIZETHIIN,  ORE T LAB 1E e m s U T B AL P A 4 1R AR A

52

http://gang.josen.net 13337883086



(LB s N 2 U e S A5

HARSE
o
% 5]
o B
R X
R N A v W |
‘ el | | st o ATl - BRI 1
| N " EED]RH " [
| o e |
K E e J
il 2Lk -
b - CAN | pegosjse | PR
I FEHLR "“' | el SEt ik ‘ ?, a5
L2
&l 4.16 Wi Fea iR 1 i 2
x40 B REEREN RIS
AR (D % %) BRFRCRE (R LR (%)
10 - 100 80
20 50 500 a0
50 70 >500 95

seAh, EARREM SRS R axt G m B TR, REANTHBRA G ™M, fEI L
ARG BB TR, MBS bR IR S, EA I B S i AL E bR i
Ty T EJE WIS BT BB b, BTN E RS S B B W DARR G, AR A B SR I AR T
i, WATRATHS R BREE AL E . B — A A G I INE S SRR X, SRl BB
BRAE, WERB ARG, WP X .

5N AR 22 R0 28 40 H SR B 00 B RS BRI, XS shFa RIS AT 7028, R4 H A1 B
[F] 0} REEREAT 73R GETh, W 417 Bras. R ko™ S B i AL IR SR A ST 20 KA B T 1 1

PR B R AL, RENSIE 7 HrGe it Bl ch B B I R, AR AT A, B
— R A A

53

http://gang.josen.net 13337883086



et i P B i T2 B e

=)

gt - 20174118130 o~
R RIR s SitifatixTs

& 1 BSVE. ik
Rk HipmE S8
SEERY 1 32k HHk

53
R g Hik. B
33 4 5Lk, Bk, BEENE
il z 3k
HE 0 —
P 4.17 E B S

4. 4 NE L MERFERT R IEH T 72

AT E R B RILEIER T RS T 2B ECT R TN S SR, B i8S
AR B S M, JEHE BRI, ROB BRI AP R R, Xt
TR I A, DL RO (5 A R, A

R SAT A B 4R .

4. 4.1 BRI FIZRPARIZH]

PR BRAEA L NS BB BRI LAROT RS, 2 X SR
IR W AT AR AT FEA TR, SEmA 4R ISk 1R 28 L R i I Sk Mg Bl P Aa i, i [
fle Ik 25 UL KO H A% IR A5 AL RE A 00 280 e Ml RIS S B I s R 4, R AR RS A

HIRZAG T, Wi 4. 18 B,

it as
PRI
AR | Y
_ v itk |
| 4 ks | ?Eq PATHLEEERI S
{-& ﬁ"_f-‘: {;.E:\SLI:-E:E_ . > _f'ﬁa | 13 35 R s :".\
kmfemazs | W | W
I\> A
Fd ‘jﬁlé
PeliE 4 ‘
] 4.18 Ak B (E 5 AbFE
54
http://gang.josen.net 13337883086



ML R A2 i

MR AT AR, R BUH TR ARG, AR T 2L R X AR R (0 7
SN, iR AN IS DL R T ) R P 2 R AN R AR T AR I BT i A AR B SN S A R
Z 8] {) BERR 13X AL IR XS AR By IE B, AR AR IR IS AT M P AR k3l SOt A%
AR AT LA S B AME T o Bbhh, s BE A K 2 X o 4k RSk IR e SR ad e, {3k
BN RE), Residid i A% A A oK

BE AT e IR I A ST RIAE BN, WOGIIE AL AT B OISk R BE I, R
W2 5 5 20 o e HBg DL B U TSOK B BR AR s an Pl 48, AW YISk Mg s AR i 1%
PO A SRR 2R DU 21 145 5 5 TSR Vs FE 4 1) 38 N IR AN B), ) 3l i FRIUX 6, 3
A PLHIWT A FORS R EIER . FERARICKIM O kRAERS), SERENRANES), Ktk
AR BIX B6 (5 5 220 UK HER JE AL 3 A/D FE4 i Bg,  Fet ol T i 2 I W i 220,
S5HME AT HL#L.

P BRI I XA PR B RUE RE AT BRI A P I AR A . 2RI B AR
AR VA PR FERUE 5 TR R BUEA RN, 326 883t xd oA =4 B PLC $2H| RG K R E S,
PLC #% il RGN I 3 B REAT R 4 o X VA PR Sk 3 SR 1 AR VA 44 3k ) 4 o o R o SR P D 2
PID iz, @ik S E AN FOUME At 22 HEAT PID W87, SR el 2 i) v 2R 0 g i o R
P e SR ST RIA IR AL J1 KA AT IR IS B R R S EA B A O FE . SEI PID 48] 0 Jir 2 1) da ]
4.19 FioR.

— 4 =)

ﬁo(l_)ﬁ%-@.e(t) ‘ ..._. = | II‘-I__/SZ\_}u(t)_mj — i _n(t)h
\O L | |
i — i = -
- s |
P 4.19 PID 42 il J57 #1 []

RS I 2 1 SE PR n () SESAE no (t) HEAT HLBAS B2 H e (v) , RHXANZE{EHEAT PID 5T,
A AR —MERIE S, ISR A 4RI S T R SRR A T . BESEBURE B 1 PID #2461,
B SN AT S, PID 3BT 3 S HOE LU R B Koy BR80T
SR HH Too FETA = R IX LA S B0 3 BRI 8 I 5050 3R, a5 be i) R R
B PR R H, ARG TR A, A b R OREE RAF RIS AR, B WA 31,
VR R R & R . 4t 2 YOont PID $2) R40 i, EHL K=200, T:=300ms, Ty=50ms »

G RAE — 5 A B ) B A ] 48 44K 1A AS R K v 1 92 5 0 DA Bl P VR 8 31 45 R A VS L A
Pl 45 220 AV PR TP i3 i e BR 45 RS 5, DDA P sl B I e, 4 LBV SR A PR b AT

55

http://gang.josen.net 13337883086



et i P B i T2 B e

RN BUR PRI B AR, ARJE R i, SRERIILIZ A A N G0 e A A =l e 1 8 % il A7 0
fAbEE, Jf H 2@ id CAN S Zefs A= = B b BL B A i S B G5 B ARk e Bl ds, HhE
P A FE ANVAS TS R MR BOR N B, B figf ke s

TEAMLAE B 5 i _EAT 8L F 3l 105 s A PO FEREAT Pl A9 8 s FERT Bt [ e AT figf ok
i, Al A TR e A P B IR IER, RS, AT A R s i
RO ERRIER ST 7 ROBREZ)G, X8R SRR G S, KRG
Pl % AW H A BOS TR A0S SRS IER

4. 4.2 IR S IZHIEH

PP FE A AN 0 A B RB  AnANE A BEOAR/NR AT, R ALAF BRI, AEREAT AR AR
LA PR R REAT, (HRAEME I b A ORI E T, X e e T AR A 11,
TR B {5 5 2 M el 2 b B AT DA BB, TCA0VRR D 4y O ) 45
THRBUX LRI E 2, XTSI W 4. 20 Fras.

et
® |
i
N .
| V| g i " i
R e i "”] E“l—_-’.
b o g - TP HURE S 5 N
Fefekamse | K i I
| A
[ I
| me
R4

Kl 4.20 Jofuifar (s B AL 2

Te AL R AT R O I A, o S S X R AT WAL o T R R O B N
HRERPERT, T RS R E R T PR RS S AR, MRS S AN RS, XX
AN HLUEAE 53R G 2 JBOR MU BRHOR Pl 45 AN A2 2% 3 BRI E %5 5 . Fiil 483K
BEGZAE S A RRE ST, TN TSR IRPOLE 5 2 JE5HE 53T A FE, X
& BT BRG], 25 RS 5 RS TEmI 28, 4] 45 2RI IXANME 54 Bpa R 43 10 5 9
SEMERBER 2

oA () S A% i AR, — MR R R AR N, B Rk R4
TS E 5 G R AN, XS0 70 A R I b B g A R0k, st e ) ek
B EHSHEER NG S, S Hl 8 R iz e R B a S . RME RS

56

http://gang.josen.net 13337883086



RIS R A2 i

BRI A G, SRR N E R BB B X AL E, Feh] TRk B R i
ANFHEBEIX ;. Zid B 1% 2 Ja i R GAR BN 12 il 45 2 F VR B0 R HZ 1A B i X — (W, 26 T
B BRGNS i X SIS 2B X o P 438 SRR O 45 5 R F2 i 48 g
ARG, KRG S R TR LEBET FE ], AT S B SR L RE  R B B 1,
1113 A4 1 555t S 7 o ) B A 5

P B AN I A A 015 5 FU T 7 il i, RS B R N B, BT
PE P ERRE, 2R A S A RG], (HP RSO, Sl
CAN JhZ& [a] 42 i 83 BOA A5 5, @ S 8 R AL P 2R AT 20, 205 5 IR e AR T &
P A e R IS S ROOLSE S . I HLF il 383 2oy A T 2 1 45 b 1 ) il A 1R 2%
559, MNEERSE, THEEARNRGEBRIN TE LR LA RZ A, CMEERSERNA
PN T2 AT et .

4.5 RENE

AT EBENB R R K T 2P Od B E e I Rt AT 18 seft i ot
Bt TR BOS AR I R T SRR, bR B R AR 5 %R, FEHBOH T CAN ki sk
BTR, #HETIEWA Ty E RS .

57

http://gang.josen.net 13337883086



et i P B i T2 B e

ERE SHEERKNERNEEERHFmIRIT LW IIE

H

5.153|5

o R FEE VA R T 25 1 B BSOS b B A B 5e ik, S T AT s I B R b 12
RE, (R A R RS AR A T MR ORI, I ELRESE N (R A e e B AT
T B AWLAS T
5.2 AN EREEIT

KSR R BRSO 4R T2 B Rl BB RTE Linux 35 FIEH, Linux 35T
AP H TEAMRE, U FRAEM A, BB Linux JR8EF 205 09 5 5 3
TR, SCHLZEIZIRELF i AN B A E RS
5.2.1 BisHI R @I

BEREIRT IR, WO R P2k b &M P R A PR AL 75 TE B3
SRR, FRE TR P i R T b RO ST, S f2 ) ST o 2 (5 B i
T A P R REOR L, T BRI P B AN A AN TS, F 2
I TR HANE FR THREHEAT I B, B 5. 1 NSRS BoR S

g2325-IIIIIIIIIIIIIIIIIIIIIIIIIE%EE%

EiT N
i e (it BB ETAE
BA o
BALIE
ik
Feitbl S

B 5.1 PR E R
A B HEP EREN T EHREHERE, o9k EW TE. KB WUk bR S
EAEFIX USRS, B “H a4 =" RGN, RSN TRt ir s, Uk

58

http://gang.josen.net 13337883086



B e N e e S VA5

HELAS D EE IR

BSE it BT SPART R -3 14 2 e S X S o T kol P T BRGNS P
i, (5 RSB BEALBS B Agent, HIEWBNLE TG, SIS A= K&
T AR Rz ) <

5.2.2 2R FEIEIT

PR T P W RN AT e S DA S, R HL R A U A IR L 2SR S5
ER R, AT ETEANRBHTES, PR A sl AT S, IR
WEE/ROCEM TSR ESH, I LR WA B EEE, fescBx A ot rFahdehl,
K 5.2 frrs.

ERER FRE
EHTS
sk CEC
E=
FA R
BENENE C— RS
Y O CEm R i
e
b
EEEE
B 5.2 Wk T2 ABLATE

5.2. 3 lRERNFEIEIT

BRI 5 oh 5 B E S AR, IR R R SRR S AT
Ja SR B B SR R, R BRI SR EEGEE, AR RET R, X
HBL A R A AT A P IR AE AR SRR A LI AT RLIBIE A B Hc ] i S 8 oK, JF AL
RESS A B, Wk 5. 3 FoR.

59

http://gang.josen.net 13337883086



et i P B i T2 B e

R NER SRRTELAEESE
BREARHE  « TR RRE S -
SE O B b R
RRECBEARNEE - RS HER et
REWE
e
EARNEELE =
EaABETE)
EIRER 92 4%
(EESRNIERE |

B 5.3 Fede i A KL
5.2.4 T hE AN BHAIIEE
D Fe#ER

HRAR B SO iR i 4 it P DA e TEAR I it R A 77 it AR 7 SR LU T R SR ity
Jr AR B TR (AR A AP O Ak o, RN 3 AN A % PELAS 3 5 A 1
APt AR, BT AR 22 e A P BT RN G 8% R A A T, AR LIS
SRR AT 2%

AR IESK B 1 Py B2 I K R aR B =AME RS R S IR, I BT BRI,
TS R R AR — 5, IXREA R ARIE A TR Sk e B T A 1 ) A R o e e, (R
I AT RadE, SRR SAME RS E2 R T AL S, RERSHER IR K . JE
AR 2 3 B 203 RE B 2 7 AL S O T o A o, S I 95 A 8 9728 1 ¥ e S s s i
AR IEAE S L IEAT, 7 AR SN X AOGE S R RO Bl e A R ek b, i
B SLAE RSB A B 1 B AR It FLOE AT A0 B 2 75 R, T 0 2 VA 4 0 (P R

ETCATRG I B A AN ORI 1D 7 B e e e A s, R A AT T8, FFARic i
PUEF RGO o B0 R B A A e R I BN R HE AN BRI A 5 5, SRR
SR, BERENXAME S, HRHEPTNME S 2 6 A 1] s LA B A A S e S, Xk
5 T A SRS SR A% I B B, FE S SR C B fr R RS AT AN, DAE
BRI BB B

T T B I FE B SRR 2, At B B 5 A 7 ¥ 4% 2 [ AL — B S fry st 7
SCREHEAT R () TC 2% 1 5 4% ] 8% 2 1) 5 SRR K I BLIA MR AT IS, h TR R & K25 hE

60

http://gang.josen.net 13337883086



RIS R A2 i

B, ST B BT AR, SRR Sk, I LIS TR (RAE AT 5
S I P A, BAERTAE PSR e A T0  B R e R D RAE B A7 4 T B
FYERT AT A

2) SHERM

PO AR b T S B VAR B LA KRB AT R S VR AR AT LA, % {E T Bl 4 5
B AT o s i AN A PR S B T2 i % iz A P B i i g ik, Bkl
AR AR P 1 7 R R A A P B AR I IME, A 10 YRAE 1R B AR 77 S, G IX SR AT b
B2 JEAE S hil #s ISR AE

R I 55 F1if TR =AM IR AL R, A DB B RO = A A R 0 B (AR ZE AN K
RIS N AR R, 0 B A% AR ) 22 e S5 i (R R AT I R, ARG HOX = AME R
EAE N — KA A Bl . DA o AR AR e Ve, — IR W] LA1R B 2 MR IR 2 ROy
Bt 1] (] PR ARCHE , X S BSAR (ELAR T A L RO U, I S B HCT 50 50 i O B 1 A 2K
o X EREFERAT 10 RIME, £ 10 JAE H AR E RPIRE T E H 10 46 34888

XX 10 HEIE AT A BE, F4n 0 B A KBl /OB, R T B gk AT SR 7 255 e ik
B, RARTDAR—AMREE, BZEE IS YIE, ZE 3G 2 R BCE R
3 0 R8BSR 7E o

5.3 BRI RYSEIR IIE

PRI A L SHOMR, HIR S RUAM T AP BT, TS 10 R
L HARA I (%50 R SFIESGIE S R TN, LA R MR 4
By IR AT AP

5.3.1 &= T2 P HIEAIIREL

EREATVR AR TZRIAE 0, 3 BE R IR PO R AL il i s Al R b i Rl , @i
AR T, LRSS EERBEATX T, AW A SGER S Y. MINE AR RO, b
B E E3h ERL, SEE A E A G, PRI R, BERSIRIUR B MU, AJE TR
PG T RABEHEDE B AL R AR A0, BEATT SR AU RENE XN B AT TR, X R
PERRIC, A Hui RN Bl B AL A AR OF BaR oK.

AP AR A IR M, DRI 2 P i R A e e, R R SRR
R/ PRI R e S W BE AT L, 7 it B BB R N T AL g, AR Ze B RE A
MR, AR

61

http://gang.josen.net 13337883086



et i P B i T2 B e

5.3.2 R mELE

AT E R T MG, TE GONFERT, w5 06 i Lk B ) A I A6 1 s 1
YIBEYe, RGBSR E T AT BN, WK 5.4 RAEPHIREREA, K 5.5 Ak
190 P B B A S8 A 7 T ORI RERS T 2 2 1 RO T A oK

[l 5.5 AT P A P O
RS P 5 K U 2 7% H OB B A RV BESR R AP T LA,
FER R AL G2 A 7 R A T L B, B0 bk LU R LR, 44
) 2 e B B, IER T A BB . %6 5.1 e PSR A

62

http://gang.josen.net 13337883086



(LB s N 2 U e S A5

% 5.1 L BE

Uk iy o JE
SAEPERE] (if/min) #9250 #7230
Y E S 3K<10% 2909 8%
KBk (mm) £ 0.05 L F iz JEAAE 0.05 LA
EEHE (mm) <0.05(REBSTRIIEAE 0.030 A 47)  <0.05 CK#HI4ME 0.025 BL )
i 1B R <10% H LB PR 5L <5% tH BB PR
REER (HRB) 93.8 94. 1

M 5. 1 Ha] DU A REAT T 8 B B0 2 S 77 it T B R i PR A P SR, (ER A P
[ E46%E 7, fem 7 AR, PR DT A HR MR, JF BoeE TIRE R R
JREE, g 7AW N R .

5.4 KEINEE

A EENFRBTE T B IR T2 e ot 7 NI, SRl By %
PEELR, RAEFEVEREA MIEIESR o

63

http://gang.josen.net 13337883086



R BT s T2 e A

6.1

ERE REERE

& 4k

nwr=[1

B REf o TR R — R Z 5 [, B ARG b th 13 8 BEAL I 5 7]

BEAT AW B . AETE B WA AR TR R R+, AN G T E AR REBIN
A, AEERE AL IR AR RE AN, IX BB A I R — P R S . AT FE TR AR
TN R FETC ARV AN A 7 AT W Rk Budt, 7EJEA RN E AR L2l R i 2
fifiZ LA REAL RO ARAF, 0 A i B P O T2 AT, @RI TZ 255 R
BEATACBE, ArbT, SEEL T X AEFRARRIERIERE . T Bl RS RO AR A R L 2 et
3, ASCEETER T LT LA

(D

(2)

(3)

(4)

5] T AR T EMEEARRR, MHRENAR T Z0RBIRET 7o, XAk
PR B BRI R R REAT 7 7 MR, 510 T X R BE A IR A 7 L Z AT R R A Ut 5T
PR

SN T EREE R IR T2 L2 B4R, X &I L 2 S HO AR ™= fh it semm i 1 Rk, Xt
BT AR L EAFLER I AT T b ARIEXS RS A IR T2 M s 31, SR T 86
A S P TR E AR

AR SRR R B AR T 2 e ek I T E B, eEA IR AR R T AT T R
woit, A L2 ERIA 8T 44, 45l BKTE, REEELZ,
IR, Pl . S PYANER o S48 F — APl aS kAT #), OF Hilid CAN B4 58
TS B, hasE ST s — R, Sl oA Al fe . e
fith - X43X 4 N4 B A PR SRR HEAT T BT, 0L CAN 2R 9 E 7 & 2k )4 ol ¢k SR 248
FIBEAT 7800, Bt T RS EEA IR T2 e et i R A B

B RS E VAR T 2 W RO DA R R AR A EE T 2 A AT T R LY
k. Bt Tl AR AR I T2 S80S BARURALE 4y, LA S3C2440 Fi 25
%, XTI S BT /A AL B, ARE A FRAE B i 45 50 A = R AT & L)
fetile BEE T CAN 4% HI4% . CAN WA &% DA 4% il 4% Z [A] Y CAN G ZRVEHEA R, LI g
il 28 4 I Thig .

MBS, RTEREREA 0T 2o A RO FA SR BRI LT T Bk, Jhitk

7 76l8, ST REFAIZBCER, B0IE 7 Bt A {7k,

http://gang.josen.net 13337883086



RIS R A2 i

6.2 RE

TR TR B G HIEE =1k, ZaRA BN E &, ExH A i og
I A G 2 xof S B A O T e, X RBR M 7 mR A IR T2 A A B R s, T
AR R RARLE A 47 T2 M 3EmE 2 FaAT I e teiilt, IF B8 f e xhd it
FRFN G R W R AT T R, BRI R R AR 2 B M A8, Xt
ek FEV PR T 2T 8 REAL R SR GUNE T B ol 1) B e AL R R O 1), e L AT O A
Yt AT ATHE, A SCHTITH I RS AR T Aol T R, B8 T P URE, H
H T B ) A R SR PR, BT R IEAF R 2 T B m T . SR8 TAEA
(1D HT AR B, XA SRR S R AT B, HEANAR T2
AHEHFRERETE, FEEBHHEAEIBISHER, 3 BRnREE
AR
(2)  HAAE #4 RRERA LIS 1 BR, ER S EUIE R R Bt 4= 7 id
Farp, TR RGHATIE BRI

65

http://gang.josen.net 13337883086



R BT s T2 e A

£ BN

[1] £A K, Rk A SMERERIE T a5k REH[I]. PEBHLIRIZ, 2016(4):154-160.

(2] JAHF. A REiE - E filig 2025”0 X5 HIT]. H EAL TR, 2015,26(17):2273-2284.

[3] Murakawa M, Koga N, Ohkawa K, et al. Production of a Precision Tube for Photosensitive Drum
by DI Process [J]. CIRP Annals - Manufacturing Technology, 1988, 37(1):263-266.

[4] Choi Y, Kim D U, Kang B Y, et al. Forming of the precision aluminum tube for a light weight
propeller shaft[J]. Journal of Mechanical Science & Technology, 2013, 27(11):3445-3449.

[5] Yuan S, Wang X, Liu G, et al. The precision forming of pin parts by cold-drawing and
rotary-forging[J]. Journal of Materials Processing Technology, 1999, 86(1-3):252-256.

[6] Hirsch T K, Rocha A D S, Nunes R M. Characterization of local residual stress inhomogeneities in
combined wire drawing processes of AISI 1045 steel bars[J]. International Journal of Advanced
Manufacturing Technology, 2014, 70(1-4):661-668.

(7] E5HE. FRIE G BEA RN R Rl S [J]. 9, 1999(2):5-8.

[8] Mfkht. ¥ H® AR L7 T ZREHII]. 10T, 2014(1):43-45.

[9] BB, BRI SR A XA [F) KRS SRR BB HOR IS B 72 (). HRIE 4, 2011,33(1):37-41.

[10] EFKEE, 2R, kA PN E AR IM aT SHE BRI, N, 2005, 34(1):17-19.

[11] EEE. CAEE R I ECR B FE[D]. R RATZENIR K%, 2015.

[12] Zhang R, Liu X, Liu L, et al. Research on an Intelligent Manufacturing System for Tokamak
Machine[J]. Journal of Fusion Energy, 2014, 33(6):648-652

[13] Lemos M A, Liberado E V, Marques M A, et al. TOWARDS INTELLIGENT
MANUFACTURING[J]. Ifac Proceedings Volumes, 2007, 40(19):73-78.

[14] mittt—, &9, A00RER, 5%, 2T 2 BRI HlE R R @B ], LM
il i 45,2007, 13(6):1066-1070.

[15] Wan X Q, Yang B L. The Design of the Hydraulic System for Intelligent Hydraulic Cold-drawing
Seamless Steel Tube Machine Tool[J]. Chinese Hydraulics & Pneumatics, 2004.

[16] Gou J, Xu X, Mingxiang X, et al. APPLICATION OF CAPP TECHNOLOGY FOR PROCESS
DESIGN FOR COLD-DRAWN STEEL TUBES[J]. Steel Pipe, 1997.

[17] B e, . 8 AmBiLE B B sl RGN D], RG4S, 2015(1):61-62.

(18] SELERK, FMOUMK, PMEME. AR THSHLR G L b RIRIF[T). 94,2002, 31(3):38-41.

[19] #AfE:. B REHLEEOREMN ML= MR IR [C) “ WP ARESR” L 2015.

[20] EZXHE, L&, EEIE, . AERNE R R WS 45 R0t [J]. W& 2017,

66

http://gang.josen.net 13337883086



M SRR AT B

46(3):54-59.

[21] B, RS2 A BEE I [ RIR K [D]. BE PR, 2003(5):55-56.

[22] 255, ARMEme. VR B T 3 KGR FETEBRID]. HERHLAK,2004(8):77-78.

(23] A%k, SRAR. B PR IR AR LE AN AT TP B R (0], o BRI 45 ,2012(17):78-79.

[24] TEAVE, BREEM, UM, &, CEANE RIS B3 REm R 5 K [CY HE it
BIEHRE0 4 2013 £ LR . 2013.

(251 E4EWp, JEXUH iRl A EUIR ARt e (0], = PR TR 4241k, 2007, 21(15):67-70.

[26] MREZEA. 55— &R 2SR oAl R 2 A R (3], JEHAR I, 1996(1):23-26.

[27] WIBA4E, 15 0. FRTTRI AL % R BT AR FE[]. B DROR AR, 1998(5):42-46.

[28] #7k 8, FLERNI. 2H & J0 40K I B R 78 JC 4% B ER 05 b 1 B (9], BB R SR,
2013(17):67-67.

[29] BRI, ZEwe i, Wori. R TREARAEN MES FFRD]. Tik#dlit 54,2016,
29(8):109-110.

[30] £ 4, K%, FHhHE, % WNERGBREREN RIS LI W&k A 3h,2013,
35(19):116-119.

[31] #FER. SR O B RG0SR D], R KA, 2011,

[32] =M. IR REEARMBREF N HCY BB &L SR REARLZRZ. 2011,

[33] FLPCEE, Egfe. B E3EH RGVIHI]. LZRIAE, 1999(1):44-45.

[34] Maifge. PLC 7EANE A IRHLHL S dEm RGP R [J]. 4, 2010, 39(6):57-59.

351 885 B, ZFfh, 2R3, PLC B RERI RS (e & IR I8 A h T R A [C)/ 4= .
2003:148-150.

[36] RXHREE, EIRAR, 9,55 Agent HIRTER GEdi&E RS- BB FC[I]. HULBR CRE 224, 2002,
38(7):140-144.

[37] Lemos M A, Liberado E V, Marques M A, et al. TOWARDS INTELLIGENT
MANUFACTURING](J]. Ifac Proceedings Volumes, 2007, 40(19):73-78.

[38] Gausemeier J, Gehnen G. Integrated Network for Decentral Intelligent Manufacturing Control
and Automation[J]. Ifac Proceedings Volumes, 1997, 30(14):7-11.

[39] ¥h7kAS, MR, BRUE, 55, 28 REMR RGEIRBERMERE RGP IR AI[T]. #R42544K, 2002,
23(5):87-90.

[40] ittt —, &XBA47, ARGk, 55, T 2 MRt HE RG A - R [0]. TR
il 48, 2007, 13(6):1066-1070.

[41] B/NR, AR, SEEHEIA SR AT 2 8 Ge ik 1 R H RED]. P RO R B R

67

http://gang.josen.net 13337883086



R BT s T2 e A

FH2ERR, 2002, 30(2):32-34.

[42] AL 3T, JEEI. & T REM 1 hilie ol 5 B RG], tH ML UG R4, 2007,
13(1):49-56.

[43] 4GS, MR, Eilofk, . BTk e I R RE TR RG], THENUF RS K, 2010,
47(s2):366-371.

[44] 8, BKPH, E7 5. R TP B IR RER BT 5L, B THEARZR,
2015(s1):110-114.

[45] Ett 5, e, skEFEE . R 8 L Rk ARG it SERERD]. F
TR 4 HARRHFERR, 2016, 44(12):30-35.

[46] BRI, AEFT. T A AR 95 0 I X B0k 2R A vt S RE LR (0], S HLAA AR, 2016,
39(5):853-871.

[47] 5L, PRk, BRB. EFEHRARRG ELAMBER AN EESHR KD b EHEE,
2015(3):32-34.

(48] KA %, MKk4A, F . Linux FHEET MCP2515 /) CAN SR IREFE it [I]. BerdiAk
5 R, 2016(4):179-179.

[49] iRAE . 2T ARMY Al Linux () CAN 5 S #5928 [D]. #HAOK2E, 2009.

[50] X 4:Hf, BEIREL, 5. FET MCP2515 1 S3C2440 4 CAN BLLE{E ARG M S55%L
BRI, dEHEATR Tk 2 B 274k, 2012, 22(1):10-12.

[51] Chen X W. Application of Simulated SPI Based on CAN Controller MCP2515-1/SO [J].
Computer Knowledge & Technology, 2009.

2004(3):31-33.
(53] AT, Jk 8098 5y MLAYAL B R o B AG U 3% 8 (0 151 [0]. R34, 2009, 2009(9):169-172.
[54] KK, ¥, HEEEZE. FET ARM9 5 LINUX (1) RS485 & 28 (5 1 i [0]. BCRER
54614, 2014(5):35-37.
[55] BEAZR. 20 B4 KT AL BE T Z 4040 28 $hod FE B AU D). TLI5K%, 2016.
[56] Geng H F, Liu F S. Microstructures of Ti — Ni - Fe wire after severe cold-drawing and

annealing[J]. #if3 & )& (JE3CH) , 2013, 32(6):550-554.

68

http://gang.josen.net 13337883086



RIS R A2 i

B

A AU SR B, AR R AR R BEAR H R R, X BT A 7S SER I
t, BERAMIE . [ E LR AL X PR R, RO RS TR, ARIR BT X E 2
JE AN AR BRI TR RORETE, BIBEL TR B70E LA 28R T H BRI LIE, BAIiERE
WEZMANFIEETMEAL R AR 53,

BRE ORI IR I R R BdZ, XN [ BT 7 IR SRR
R BEZIMA AR AR, RORAEF @R RE, FOiT e AR A i
ERAE . BRI TESEHERE, AN ARMES2K, ERATTTFEE
SR, S RELS TR IFEFTTE, EIRA T ARBEECRI T A R IRE IR 5 49 W] IRAES 2]
i RS TR, S FSIEN, M TREZERVISL T 7KK .. AURICMIE
AR R AEREZ I AR O R S T e, PEEERISIR 2 AR, #A5 T I
RO FA I Bl o B2 00 T2 05 AR RIS SRR 13K, BERAES Ja i TAE b mislolk
Sha AWk

RIGIRIC BB EET =R BN BRI AL 4R5F. BRIl ZEAERKEER
FEIXE A S 2R b, AN T RIRZWFBIE . LG LRIV, 3k
FAVEAN G, B F ] B FAVEARHE, XEERE S T RA IG5 AL B A 5 2.

i Ja B ERRARN, A AR E L EE, AEREWIL, #REMA — MR
RO, BOAMITRISCOIRE D LR .

TESEFRAENS — BGOSR AT AUl — ) PUESERE T4

F ok
2017 412 H

69

http://gang.josen.net 13337883086



fety i PEE A RO 3 T 2R B e AL I 9T

BOSRAI FTAE AL 18] B ST RGR

LT, edty, S0, R T2 AENESEARERE TZEeidutJ]. s 8ar,
2018(1) : 75-80.

70

http://gang.josen.net 13337883086





