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Application of Real-time Temperature Measurement
with " Black Box" in Steel Tube Heat Treatment Process

Liu Rixin!, Liu Jinhai? Liu Huaizhang? Sun Kaiming?
(1. Beijing Savemation Technology Co., Ltd., Beijing 100089, China;
2. Tianjin Steel Pipe Corporation, Tainjin 300301, China)

Abstract: It is known that the actual temperature-rise data of steel tube in the heat treatment furnace are the
necessary parameters for preparing proper heat treatment process. With conventional measuring devices like
thermal couple and infrared pyrometer, etc., the data as measured are so deviated from the actual temperature.
Comparatively, the " Black Box" temperature-measuring device is capable of provide the minimum measurement
deviation. Application of the measurement technique of the said heat-resistant " Black Box" to the steel tube
continuous heat treatment furnace is described here in the article. Based on the digitalization of the heat treatment

process, the application of the ™ Black Box" temperature measurement technique for improvement and optimiza

tion of the heat treatment process is discussed.

Key words: Steel tube; Heat treatment; Black box; Temperature measurement; Real-time

O®m =

WA EE TR R AL DO, (RAER
AV PIIESRAY . BV RRAL B AR R R AE [ 7
[ R BET7 T AR EE 24 50 AEUHRILARY 7 AL EA R i
REPE— P NG AT, SN RSEPR R LT
TE—E BIZE o £LAMEEETT AT RIIMASHA4E 92 T it
B, BB IR ST N KA B2, A
P AR BE ] L 1 O A S Pt B, R

X HB (1965-), B, #i+, BR&M, SH TR
i, EEMAEA RS ES . SREEEAE . F8
KRt H %R A & TAE,

STEEL PIPE Aug. 2004, Vol. 33, No. 4

MERAILEEMI R Tk, SRR PRI IR AR

ARTORS R B M A B T 4
b <RI AR E A A B 1)
BB

1 ZIemhitig & A iE
1.1 SRR

“RRIFE P JE— PR AT A = A s
FEMRAAL B BERAE A Dk, SCRETR B4
A DL AN [A 454 (D150~400 mm) AN4 b
B R, 0 S AR KR B r I, 0 3L S R
7-100~1 290°C, M%7 #H0.5%; WELNT;

W B 20044E8 A i 335 41



RAEA 45

WAER32 kB; liC SR £ h21 50075 BRK
SREERY IR A8 s~8 h,
1.2 SRk
RPN . R REENRE, W
®177.8 mmx9.19 mmALAE N ML I, ENE K
JEE T3 1) ANV J&] 7 i TOUEL, 0 7 B A LR
KA S DL1.0 mmAgI 2z, shE
MR, BT REANE LT, Aaehic
SELYIR BB, g ) s 5 AR AL
BRI IE RS “BIE T A IE Gl —— X %
P, 0N “HBIET B0 AGEIE PR A
AL E, PRI RENE— R AYY, $AbE
SERYE, MR R BRI,
S SHHEAUE, BRSO A B e
BALR, FTENH S AT, 2 A THE
AN IR by T A fR R £k

10 500

1000 800

—_HC, D

Vizzzzzzzzzzzzzzazzzazzazzzzzia, - \zzzzz;zz;zzazzzzzzd, Xz
ot C
B

— 7//////////////////////{////% 18
40

Bl MeRwERETE

2 BEMNRERETiIE
2.1 WK

PR K105 m, $E13.8 m, LAKIRS A
B, SRR AR PR bR i B S 870~
890°C, SLIANATTEN IIHEH51 min, [E2 kN5
TEVEICP NI B mBGR ARt 4k, Jd iz
2, ATLMRERS MRS IR B ZR 0 AR 5 A Of
TR TE] , PEISFIETA 53 550 Ay A T E A B AR J&] 1 £
WS, KEETr W) (MR SERETr ) i
52 J) 5 T 0 LR B 2E B AT LA B A 7
BN il s
2.2 BUE K

[ K155 m, 58138 m, LIKIR S MBEL,
R i HRBE S (A [l St R IRUEE S670°C, 5

X HBAE . AR R <RI T Sh A R

200 I/

0 4 8

12 16 20 24 28 32 36 40 44 48
JiE ] /min

B2 WEEENPAMANFERES S

1000
o -
800 — -
© %
3 600 .
£ 7
£ 400 A il
B % ~ il || |
200 —ﬂ\.ZBA -
/ — g |
0 1
0 4 8 12 16 20 24 28 32 36 40 44 48

IR ] /min

B3 WMEEENPRMAEKET ERED T

1000
800
o g?g
& 600 L?f
i A
£ 400 2 1
= 7 i |||
200 L — s | |
—~ e |
0 1
0 4 8 12 16 20 24 28 32 36 40 44 48

IR H] /min

B4 WMEEENP R MAEEE T E R ES T

IS TR NI TE] K70 min, [BIS M ARASTE [|] K p
I PR ARt 28, sl iz ih 4T LIAR
B ARAT I8 B BRI AR = A R fa]
PUCH T A8k, ki, a7 AR AN TR
FEAE R IR K T2, ARV R ] PRI s ] g 2
K, AT A BRAG TR B SO R BE L, A
P ANAS PRAD R AP 7K BE TR T T ARl

P67 43551 Ay B A8 A AR ) 1o ()30 B
G3A, FTLVE N, HIRZEHR KN, W FrEsE
7 ) IR B A3 A LR 5

W B 20044E8 A i 335 41



700 700
600 e s B 600 p -
£ 500 7 2 500 7
D( N
EE 400 /'/ % 400 /i
£ 300 / E 300 d i
= 7 R E ~ i
. — 200 i [
100 | {+I+’iéfiﬁ)%%* 100 4 —C [,
oo
%075 10715 20 25 30 35 40 45 50 55 60 65 70 Oo51015202530354045505|5;06|570
Il /min I 1]/ min
E5 MEER NP RMANELBREST
B7 NEERAPRNPGERBEFRNEES T
700
600 s et
= .
8 500 Zadl 3 & i
2 00 y R CHET PR, 4580 T
R T TR ORI PR ) PR,
200 /’ s ] A HERA B AR R A P T, R
100 i REEET A, LR R IR A T b 3
0075 10 15 20 25 30 35 40 45 50 55 60 65 70 TR
IR 17 /min (W B9, 2002-11-15)
E6 WEER NP AMMEKEFARNEBEES G (&% H#. 2004-05-30)

A
o= B
2004 F ¥ F B ZWEERILL TF4.3%

P 70 2 T BORFRAM GEORE, 20044F [ 24F 570 22 FAAE 7= R L HAERIA T RS T4.3%, 792.23/7t, B35 2R KN
B Pl —— DU P TEAE N O B RSB AN R SO R R F L TR T19.1%, SH22.294t; AR AR
T A B R A AN PR R R LI K T 2.7%, 3k 3121.82J7t; I3 —F AR R ORI A St B 1 S BN
BremE L TR T76.8%, #9.39/7t; JERHMFITCAENE ) MME T RF L TR T0.4%, H9.1877t; EHBITUNE) MH
Brem AL TR T16.2%, R6.78/7t; SHERANP WAL KM HNE T~ RFE L TR T18.6%, 46.66t; HREAND
B2 KW e B RER a4 R ARAE T =R LU 1753.7%, 6.4477t,

(CEME W RN A RTINS HEH)

ImtHaeuslerA Bl MR K R KB = SRS R

Fiit-Haeusler/A ml il 15 K =SS AR ML AR SANE T, SRR N ) B, A ®406~1 524 mm
(16~60 in) FYEREE  ZALRI I N SERWHIU-OR BRI RAH L, #EF/D, IMTERARNG, H HERE g, T
AT,

(CEANE R RARSE A PR ARG K %)

HF B RNE TR EFLEEF BRIKE

B WS RANE T CXTHEE L M A TITA-805LE ML IEAT T R1E, EPI B 725 aE 0y | ALk ¥
P RANE R R R, AL, IR L SUINA R G LR A At 20t b A, T TR TR, &
AR KAE, TITA-805LENLAITITE 2 - NESE = ANMFHL,
(AMERDRBMBATRITALANE & &)

STEEL PIPE Aug. 2004, Vol. 33, No. 4



