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Transformation of Hydraulic System for Exhaust Gas Control Qil
Cylinder of Exchange for 7 m Coke Oven

Li Yanjie, Wang Xiaojun, Bao Yongsheng, Zheng Yantao, Li Tiangang

(Coal Coking Chemical Indusiry Branch Co. of Inner Mongolia Baotou Steel Union Co. , lLid. ,
Baotou 014010, Inner Mongolia Autonomous Region, China)

Abstract: The exchange of 7 m coke oven is the heating equipment of coke oven. lIts function is to heat blended coal
through driving actuator by hydraulic system under the control of PLC ( programmable logic controller) so that superior met-
allurgical coke is obtained. The heating with coke oven gas and mixed gas could be realized by actuator, the intelligent ma-
nipulation device. It is composed of three parts, gas system oil cylinder, mixed gas system oil cylinder and exhaust gas sys-
tem oil cylinder. The function of exhaust gas system oil cylinder of exchange is opening the ventilation door and waste gate
to discharge the exhaust gas generated during heating and combustion of 7 m coke oven. During the system operations,
there is often the phenomenon of forward or reverse displacement of around 15 mm at the end of stroke for piston rod of ex-
haust gas oil cylinder, which causes the electrical tracking signal to be lost so as to form fault state and develop into acci-
dent of drop — dead halt. The one — way throttle valve of original control system is changed to EMDV —10 - N - C2 -0 -
24DL magnetic exchange valve after analysis so that fault points are eliminated and operating accuracy of equipment is re-
covered.

Key words: median function; hydraulic shock; energy accumulator; line sealing

%S B #1:2025 - 06 - 10
TEE BN ZFIEA (1975 - ) 5 N A kT, AR, SN i & g Fnka & 14



32 (NIRRT

$51 %

7 m FEPSSHRAUIE SRR RO T m R
FHECE B A a5 , BIVRE 52 BE AR AP B~ 3L RE 5
BURA B, & B A2 A Sl S e R R e
M s BT ARIMMNE 7 m SSHAILAE S
BB AT 280 A AR DL . A B 15 5 ik
HUR SELIE FEFFAT R B AR i, 1 B IE ) 285 1) 437
¥ TR, B2 AR 15 ~ 20 mm 2Z [A], S R
TFRBRER R 5 5% 08 BRI AR5 1, A7 R
A VL TIN5 A 1Y B
o PRI, 00T A e AT A R, 703 WU AR A DGk i
A PRI

1 TIERE

TAREEANPE 1 Pros e PO s S, T g [al
T o HHUBEHR A I S A7 DA R, IR AR A T 0 5 5
Je 3 i3 e 45 ) R, 4285 2 0 0 7 i 4. 1A A0 BRI
TR 2. 1, R AL 22 R A Bl 75 28 1) 43 R 3
(7] — g% Hs 7 30 T X6 RO [ g b A 000 ) 9 47 B 1) i
3. 25 LA I ROE o AT A 2. 2 AT IR
PRI 3.2 [0 0 A A s 2 A G R S A
HL, LRGSR ) B S 8 58 A S 5 Hs g il e 488 1)
1], Zaed A 0 B ] 1 4. 2 A 0 BRI T A I 2. 2, SRS
PEAGMELAT HEHE B TG ZE 18] 72 2l 5 ] — e s 9 4T
%o O [ L 2 0 ) 98045 B 1) R 3. 1, R 2 f il
2T AT 2. 1 FNFT T AR e g 3. 1 el
TEMAE

I N

3.1 @ 3.2 i

SN S I | R W
1 | FE £ % | BB

4, ! | 4.2
Ol o e
e AT I
| 3 | mmmm| 2
X — . . | #mm | 2
n_l >< - ‘ ?\L g 5 | EERME 1
P ‘ T

B 1 RAGhER )RR R A

2 WIEtfE

WnIE 2 s hELis ]y 1S #2, 53455 5l
BT b =AY, OCA Bt e s 17 B BL, It
WM EL T A E B AT PR . HisfT BTN kA
BAF ST S ST ) 67 28k s g 2 ey 8 ~ 10 MPa ARG ZS
J 19787 12.9 MPa [ I 15 [, RIPE h AB B,
1117 (519 35 P F 72 A 3.5 MPa 24 10 24K A
ARACI—RR b L A 35 FEAT A BB S B G
UK, BT RIS T A A S RS, 4
EIR AR Sl b R R S T ) B AR X R LR TR AR
IEFARAS . SR T EL IS ZEFFia AT 2R U R
PEIf 2R AIE IR 15 ~ 20 mm 72 47 1 137 5% T8 i B
G0 XAMIR RGBT A URER S 5 19 2%, e
AL PLC Pl R GERRIN R I Rk 2, (i 4 A
I | 1EA

PA
o B BRIV E S
10 A LERER
8 = |
EATHBRES |
0 § |15 A
R

B2 RAGEIESTIES S

3 WRIE QAT

AL 28 50 H 22 0l | 1 3 S RE A AL A
RYR B A 1 A i e B, B o F B A IR
FE T, T E RE A WA ARG R 3 1, B
BRI RS G R s g, Rt
TAEE 18 13 ~ 14 MPa, M4 5200 B2 < &1 )
BRAAE, ER ML ER REPTRAT
4WE10] - 3X/CG24N9K4 H {1ty = {3 P 3 e 7] [
Ho ) R L HLAE" o B 1 4 RS IR T N 0, B
& AT L) RS TR R GRS
3.1 #iTis

M T G2 A7 B, I 9 T T A Y e T R
8 ~9.7 MPa, G ZEFFIZ 17 B, 46 ] 18] 171 21 7, Tl
GBI o U R 48 v DT 58 30 42 1l Al 7
FNPATIMEL , 2RI NE MG , XIE R T IR
FERGE M ENIPEE: ., WRIEae Rt E e, 7
TG (149 212 Sl v 5 5 1] 1 ( 3 A o ) 22 () T



6 4]

7 m R APSSHRATLEE A S L R e i 33

eSS I AR B . ARSI B, e
TARE A B S RERE A T I RE B bt 1 B
GelgkIt s S Tt FEABE AR TN R, HLAR R
i 2R G0 00 ke ™ AR SR R R it

FGE 0 e R, AR 4R 2R 0 T 22 ORI e
T AR, T IATK RN A0 (1)

P=p-c-v (1)
K P O Ik 7 of i {6, MPasp 9 1 il %
870 kg/m’ ; C Jg FE S AR ,m/s so Ry T E P25 AL
i, Y 4.5 m/s, [N 2 m/s (52 H
VLB E BT HHED o

C = (2)

3 I8 5,870 ke/m” s K I il AL
FPERLEE, 1. 4 % 10 pas D W EIEAEE,0. 025 ms £y
FHAORHO BPERIRE 2.1 % 10 page B i REJE,
0.002 5 m HFHUAHIRAZLS(2) Hhuli

1

J870x( L,
(1.4 x10°)

=1 000 m/s

WAL (L) Al 15, 206 8 3% 0 ) b
P =870 kg/m® x 1 000 m/s x4.5 m/s = 3.92 MPa;
[y BRI R ) s P o= 870 kg/m’ x 1 000 m/s x
2m/s = 1.7 MPa,
3.2 JEFTTin

7 m fENE T REVEY TR R A R SR AL
HLEY BT TS 4RI SO R0 P 58 B, X by 30 52 i
T ZITE 15 BN 58 006 26 B9 A2 3l o R VR
gl i P RS PR , FR G BRI L R 1Y)
FFHRRNER, BARTG R T L 20K R i 1 i
AN G AR SR - E) A A RN A I B 1) e A
— AR YR AL ZEFTFALAS T, A1
TR F S RS HE A BIE A TR AS I, 3t 3 2 1k 6] B
“0” T, i B IR B WA, 25T R G 0 A
AT T R vl

TEIBAT 2k AR T, 00 S 7 9o T 288 £ i 15 P Hs g Ry
12.9 MPa, JEZkfif i i S {E N 3.5 MPa B35 5 4
JEAIMELIs T S b b 2 /. BARR
iR E R 1 h SR, (E SR A RE BT B
W g, YT P TAEAL T ) AR RS il
TG T i,

0. 025
(2.1 x10") x0.002 5

4 By R

4.1 =HIRFAR

FR A & ML 52 7408, BRI U I 2 B RGeS
O B A R B KR, PR TE 8 1) 2 48 I AR 3]
[l I PR, 455 B A BT a7 B, B it
TEAUIE 7 56 o I A TR DG BORE, 1B FHAH [R) 8 42
EMDV — 10 —= N = C2 —0 — 24 DL 7 i s 6 1] 1] , 2546
Jer R ) BRI R R A i 25 S (LI 3) o

EMDV - 10 - N = C2 - 0 — 24 DL 7 B i 46 1] 1]
P = 8 0 2 s FR R 2 VA Ak R A R R
PR F R ) I IR AE A IE R R
H kRl A BHJE Dhae , vl B B— 3 R, BRI AR e
A0 i ECRARARG 1 38 Ay B B IR s R 7 5 R
SN T AT s A7t o R R
YEUNT BABA , B 5 WU 3R 40 re g At 1) i) 2 X T
ARG 0 E FHHRT i 2E vk ) S, 81y
[ia] SR P 1775 R DR 2 s S5368 [ il [ 3% , S sl
N IR E k) e W NS B S C g SR E2 K e i ]
ZERE SR, BB RE AR 28 XU P BN T — 8
WS, DR I HERR Bl T I GT AL &, B T AMNERY
YU Wik BT R T ZE RS B

|| | —— L |

I A S 1

|
ek | P +: 777777777 — 8 & w |uE
4.1\<y i }4.2@ 4; 1 T 1
(T 2 e | 2
- e 3| wmemmm | 2
— 4 [ ) 2
AL AFTTET IR

P T

B3 RAREEEERERER A

4.2 EEHERE
AT e 3] ek T 9 s 19 32 B 4 el RO N B
TS A B 22 9 B8 TR v TR TR A — 8 43 R
RGa T it
(T#% 64 )



64 MR

$51 %

|7 iR

AT LS AR 0, & B WS I 2o i v A %
FEEATREIR A R, RE A X B AT B — @ B
FEm e . i TR R MO L BRI LB,
MR L2 2 BV R S B B A I IR ACR %2 5
MR 73 2 RN 14 7 65 14 BIR A, P I AT 10 Mgtk
B2 AT E AT 1 e (LI 8) o elid ), e
G A B, BRI M, KT K AR, AR
5 AE R S0V [ 60 55 nbAT 9 R AT 70 s T o
FFREIEL A [RT ] LI R e L

B8 bk i

ZARI R, I B I AL T 2L A v A
PE WO EAE S R YR I Y R i, T
(P FL R | Z AT 400 °C 51 J7 S8 52t 2 ) 1Y
200 °C, BA7 W AR IRASCR: , ] SE A FARR L 14 ik
Tt o H— U ) HLAAASE B 1Y 6] iy 2 000 ~
3 000 t#E4 4 8 000 t LA I,

3 AT

A I PRSI A2 A e B s BUS T R AT
AT AR, B4 — R LA iy 2 000 ~
3 000 t#EH A 8 000 t LA I 5 tH-F 454 H T #— ik
JIPUBE L SR [ Ry 1.5 7, K 24 h/ik,
ZMSAAERE AR 25 104. 79 JT T,

JE LR AR A BBt SR, 54
TEBR T AR = A B i iy (e, B
FEAR A 3% A K ARG T 0, $2 M e A is 17 3%, 42
AR AR, A A T E . R, AT
FEARER T 55 s B, S M i A I L e R eI
BRI T e LA HL A7 5 3 e B 5 0 ) 5 i)
i F A5 B A T I 1L, A 4T

£ £ X W

(1] B2, midsh, 50, 5. 5 EAAFHE AR R
HI3 40 & iR kb M ab AR 50 [ ] 8L A ) ik
2020,20(11) ;82 - 85.

(2] BB, 230, 7%, 5. —FP R A AU B A4
AHFEE[P]. AEE 8% X :CN202321957059.
0,2023 —12 -29.

S G S S S S GG O S S S S G G G S S S S G G G G O O S S G G G S S S S S G G Sl Wy

(E4% 33 W)
5 ik

(1) PO i 9% M BT BR T 2R 58 1k B
IBATHIRSTRE , O FEFF R R K
(2) 31 18 i A i I P9 s A% 3l o R 5K 1 g
AT RERACIE AT LAXS A Sl il B s b AT A 20 T 10
£ £ X M

(1] ZE334k. AURA 2 [ M]. b0 b WAL T

s pRAE 2009,

[2] kAT REEFHARLERTEL[M]. LT
TS Tk e AR, 2014,

[3] EfeMRF REEHESHEH[M]. L.
LA AR B AL, 1981,

(4] FH= RELHE Z4[M]. ¥ TN
LAk Ak, 2016.

[5] KPR ERLCERE[M]. b7 b7
LAk Ak, 2015.



