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Table 1 The technical target contrast of plate to

plate gauge difference (2350 mm plate mill)

BMAY WHAK/mm.mm FEE/pm RE EFKE
1994 - 05— 14 16Mn 14 X 1800 107.3 18
1994 -05-14 16Mn 14 X 1800 120.0 27
1994 -05-14 16Mn 14 X 1800 33.7 17
1994 -05-14 16Mn 14 X 1800 31.0 23
1994-05-16 Q235 12X 1800 31.2 27
1994 -05-17 Q235 10X 1800 27.7 33
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Table 2 The precision contrast between DAGC
with the old gauge control model

BN AN BEME/mm AGCHE RHKEEE/ mm B

1996 - 06  4~8 | EmA 0.128 3
1995 — 04 3~6 y: €l 0.140 15
199 - 06  4~8 DAGC 0.051 8

4 MBI REE S

BEEERERMERE NA, ERFRER
KIBERR, FRERERBERES Sk, 60 £/
Frih, LS A 0 B B R B AR TE B R ARTE
EHBARRE, &40 £k, BRSMEREHEBH
REBBT -HES, REBEREEERRAH
BRpEMREMEXNERNRS. B2, R
WHRS RE RIS mRIE, mERAXN
BRHARES . BT, R 05EVUBE R B fEL
AT NI BE BT BEs, BR SL AR AL I R AR W
FER, 5 HARERIE B RE BT IRE R E
B MBREREATHDAREEEERR.

FREBERRS =B B a. 1996 £
THRERBEZSHE; b. 1998 4 HE I RIE i
BEALARERIETHREAR; c. 1999 4 R IARFE
wEA AR
4.1 ¥ (MOEMEEE) AREHFE



50 FEIEMF

F3%

HZAH HELL 1 000 mm K 5L 5L 6 55
HER, BT URE TRAS ¢ fRmEgfE
RE g AEASHEOREER, PELGELTE S
BHUEREE, XA FTHEBRETENIREERL,
XN ZEBLHTT 0, RARERERBRE. KR
MR, SEIAGSEARE, BUEMITBEEHRR
M, i, RBEHVRERIE m MELARTE R E
q RFER p WFEE, 8 HREELH SRR &
SEHgeegal,

_ %k
Cuwi = e Hichi—l

hA€,1+—C
m + q;

(13)

C C
( B, 2 1+—Ae,1) (14)
1 hll

XH: CoMRME; Ae I FEHE, RLO5HAF
BEMFEE; C HIBRSE, REBEH OIS
SrABRRNE; | REKFS.
4.2 RTHEREEIL
FRBREERNBES, EMRSE m. ¢ B
e ¥ SR AL WL SC W B E AL UL AROE RIEE
%, g AR RELERIEE XK ; B—FE
ARTHEFER, 1998 ERAB—FHFR, %
HME m, m X RBMRFEHEE R AR, BP
m=k/b, XH, BESIALSNKBEENE £,
RIET m RER. X (13) ¥4, BHBER
B

Ae; = &

K.=m+ qo (15)
HAEFBRA m EXAE5ERLBEEITENKR
HEWH, B ¢ BETEARDBY,

HEEMHERRE, RBAGSENELSH,
4.3 R A M
BEEHERENEEERRERE SREKN
B FE. L 40 £ £ T PC. HC. CVC ¥R
EHR%E, ERZXADNBHEWHREWER. B
HARERIEERRSY, BEAARBTHE. FEHN
BESENE M BEFE, RSILER M, =
0.5M (ELHLRAIEE), X544 IEH B R & )R
B, XeERRRARERETHERRKE
BEfE, REATCEILEERLT, 70 FER U
HBEAERAZHBRIEEMBESMERLNERN RS,
REZRAAREMNATREREAT AR,
HE R RN RIS ETEAR:

c=2+%p, ( )(cR+-C) (17)

ﬁ*:Fﬁ%ﬁﬁ,%ﬁﬂﬁﬂE(ﬂmﬁﬁﬁ
CVC. PC®E); C LML MAE, LBy
JBE 701 BB SR AR

q = n'%%rn, (16)
AP: K ABENE, BRAIZWME; " HEBRS
qi h; hQ;
q; + mh;_, b(m+q)
B =
Chi—1

- & hi,

A (18) RUBRE I REE, BENEHBHRE
TR, ﬁﬁﬁ:&ﬁﬁﬁ&ﬁ:

N-1
J = xmm 2§kﬂ0&+UmM)
i=1

(19)
F i1 DR & sh BRI AT LR B BAEH . B
A (18). (19) X PEIVREE R EME, URIE
B LR B E R EERE . X [33, 341,

#R (13). (14). (17) BEREAAREHA
B 7 18 BT AR R T s a2
DXi = AX{-] + BU,‘y (18)
K
X=[AC,,A%]T
= [Ah;_y,AR;]7, i=1,2,...,N-1
M1 0
D= &
= h_' 1
i qi h; qi _
q;i t+ mh;_, qgi + m*
A7 .
"k L
qi Chi-1 Q(.’)
q,-+m,»( h Aei_l) b(m + q;)

Cia

lh%

5 AALEESk AR 6 it

BISRA 2 LA % BUALALRI B B 51 A B, FEER
WEHLSBER M AGC WERR, XM KHEE

CERMER, NENEREAEREETEEE, 4,

PLNIEREDMEALHREGRE, BIM = f (p,
b)o EERBMB LG EFLIRIE, FFHELILA



%4

Ktz G T ER SRR 51

B M MELVBIERIE m —BK#E,
5.1 ERINREHESE
EREREPIATHENE M, A& EKN
MIBE M\, Mifi 4 W53 & AGC R B S 7 i
SERE BT E T Y, WEH B AGC 75 B A M A
RRZAEMBRE, BRlc A#E) WETE AGC,
B % DAGC LWEF# . BE.
5.2 THRRERRANERSE
BENGB, BRARRIEME, TLRE AGC
R, Hlm: ESH{ERN 1000 kN, 2 000 kN,
3 000 kN----- , BEE A, RIEMEBRK—%,
KXF 10 MN AT B —A % 8. EE DK, 3Bk
B RAEL R, R R 5L AR T 16 5 ik s R MM B0
BWE, XHESTMEVNIERR—EEE, LA
EER—ABENRERETN ., TRREAER
7 S5 W0 L L5 Bkt 4% Ak 2 B B A R T R
BlnER 10 MN A F &, KF 10 MN AL R &
N, B M BEE, MF 10 MN AR B4,
MANF2MNRHUBSBERAAT. XHEMHNE
R, R, AEBEREBEE, WMk EOEE
KRRET, BZHB AT BT EREEZ/NT 0.05
mm. FENE - ERELVLG BB B FE
", ‘
AT RRER,
SS =-10.0583 — 0.002468p,, p. == po — PE>
(20)
SS = - 0.140247 — 0.005559 p, +
2.569 X 10°%p.2, p. < po— P, (21)
Px = P — PEo (22)
He: SS HEVMHER; p HAifL I EHRM
BREES; poNEH (BE) EH; pr WRE
TS, BEGMEREARREIERS; p LW
EH,
5.3 BB T E LRI B A EL YR T R B
X (20). (21) HAHLBHEERFELMEB S
REBEITEAR, X RRBALGREHE®,
MFREEW, EEHERE TERETWME, Y%
EX9 1200 AR, M. KBEFERLI L
RN MEHAR TR /NeY, 388 R WAl AR,
MESEEREENSHE A ERBAYW, THE
ALREERBHOMBAE,
AREAILK (800~2 300 mm) ERHHE
EAEEREH K (1 500~3 500 mm) BIELHL,

BLHITEV AW, OB R B R
BRELHIE S AR SE ) BBk T R R A K. ELYL BB
SIS MELRF IS, XA HEETEELRYE
BRAITEN, EXUBRBETRE, HBERRE,
MERHBRMIER RS S LN 2 RE LA E,
HREMEZMERTUEBE M (p, b) M m (b)
B B R3O

1) € 10 MN Dl E A LR SELRERK 5
RL, LWIOMNHEHARKRE (BFELEE)
HNEPLERANEEMRLSETRZ SR
B EWATDRBARE A 2BEELN (Y. 5
) MR, Hd 10 MNRMBBKE SHBEEER
BB Z 2 05 10 MN B2 Bk &

2) M (p, b) ELRHBRRUEMEBETER
A, AHEROLRARRENHEBREBE, 8
HM (p, b) BEREA .

3) ELBIERIE m (b)), HEHITBESERE
o

4) HEEMREEDS B2 MBENMIHE,
ERIEEAERRL, B¥IRA—HREBIEERE
A, BERMATHE; BENEERER KA
g[ss]o ‘

6 HHNENFELX>XSH

AL SR D MG ER R AENERS
AL FR I N SR o LB R, (LN
BABRKERE,

ZAMHHALFEBRURENEKDSIREN,
Ak Sims EAARN G, BHR, HBEEXAET
HELREWNA, FFUEBAREIRT Sims 2R KE
MIFRER “Kp” fhiH7 824w R s A ik R 4 L
'k, BB TIHFHEARR.

AR, NABIEEMELBERR SR A
By, AT S 3L 4B S 1k R INIR s AR b,
FEARE THAREHERC, ERBT R/
RELBIMRIE, RENMEFENSETRZH, 2L
LWEBED B RSN, SLARERERX:

d = ;55%%52;0 | (23)
Kb:d HHEE; p MEHWES; RALBER
X2, Ah AETER; 6 AELBRE; r ETE
(r=Ah/H), WHEE d 55 2050 #EFLE N
EEBXR 2T,



52 hETEMYE

F3%
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Outline of Strip Rolling Technological Control Theory

Zhang Jinzhi
(Central Iron and Steel Research Institute, Beijing 100081, China)

[ Abstract] Classical rolling theory, which is based on the law of the lowest resistance, the condition of constant
volume and the condition of equal flow per second, has formed a fairly integrated rolling applied technology sci-
ence system by means of experiment and deduction. This system reflects only the static law of rolling process, so
it is necessary to control dynamic rolling process by drawing high and new technology such as cybernetics, infor-
mation theory and computer science into the system.During the history of rolling theory, classical rolling theory
based on mechanics took the lead before the establishment of spring equation, after that the rolling process con-
trol theory based on mechanics and cybernetics took precedence. In this paper, the concept of technological con-
trol theory is put forward. A new theory system, which is based on fundamental rolling technology control theo-
ry, is set up. Its main content included: the tension theory system in continuous rolling, which reflects the nega-
tive feedback effect of tension, is set up;disturbance survey problem is settled in gauge control process;shape
theory system, which resembles gauge control theory,by defining dual parameter,is established.

[Key words] continuous rolling process control; tension in continuous rolling; gauge control; shape stiffness;

spring equation for rolling mill ; comprehensive equal reserves for load distribution

(Cont. from p.45)

Spatial Variability and Distribution of Nitrate Content of
Shallow Groundwater in Huang-Huai-Hai Plain

Li Baoguo', Bai Youlu', Hu Kelin', Huang Yuanfang!, Chen Deli?
( 1. Department of Soil and Water Sciences, China Agricultural University, Beijing 100094, China)
(2. Institute of Land and food Resources, Melbourne University ,Parkville Victoria 3052, Australia)

[Abstract] The spatial variability and distribution of NO; — N in shallow groundwater in Huang-Huai-Hai
Plain were studied by means of GPS and GIS technology. The results indicated that it did not show a spatial
structure at the sampling density of 35~ 50 km in shallow groundwater. The spatial variability of NO; — N con-
tent belonged to high intensity. The area of NO; — N concentration over 20 mg*L ™! was about 10% of the
whole Huang-Huai-Hai Plain, and was mainly distributed in the zone from Tianjin to Jinan and Xincai, Fuyang
and Bengbu in the Huaihe River Basin. The area of NO; — N content in the range of 10 —20 mg*L ™! was dis-
tributed in the region from Xuzhou to Lianyungang in Jiangsu Province and Weifang, in Shandong Provence,
which was about 11.5% of the Huang-Huai-Hai Plain. The NO; — N concentration in the shallow groundwater
was related to the groundwater depth. The NO; — N concentration was usually over 20 mg* L~ ! when the
groﬁndwater level was less 3 m, while the NO; — N content was less 10 mg*L ™! when the groundwater level
was over 10 m. It implied that the affecting depth of the nitrate leaching on the groundwater was less than 10
m. These results were beneficial to making decision for increasing water and fertilizer utilization efficiency and to
the sustaining agricultural development in Huang-Huai-Hai Plain. 7

[Key words] Huang-Huai-Hai Plain;groundwater; nitrate; spatial distribution
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