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Abstract

In order to solve the problems of internal quality and surface quality that tend to occur in the
production process of rectangular blanks, a multifunctional nozzle test system independently de-
veloped by the laboratory is used to test the cold performance of the secondary cooling nozzle and
the nozzle quality analysis; the finite element method is used to carry out the connection calcula-
tion and simulation of the temperature field of the slab solidification process. The test results
show that the four types of nozzles used have different degrees of performance problems. The si-
mulated temperature field shows that the foot roller section has a large return temperature. Com-
bined with the low-magnification analysis of the cast slab, the test of the secondary cooling nozzle
and the calculation simulation, suggestions for nozzle optimization and secondary cooling water
distribution adjustment were proposed. After the adjustment, the quality of the rectangular slab
was significantly improved.
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Q235 WA T H S EIE T, A ARIR, Zathieids, e KRN TRERR, L4
KAERBITZ N o SR RIFTURE R AMN BRI By, MHEBRI RS WK
re 1 E EE P R[] -

T DXV AN EIATAT 2 TR B T i 125 A P DX [UT B, LR RN, R R R R P 5 AR T
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Figure 1. Overall appearance after pickling
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Figure 2. Central crack morphology
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Figure 3. Central shrinkage cavity morphology
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Figure 4. Crack zone morphology
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Figure 5. Nozzle test setup
5. BRIt B

BN R R S AR, BEASARE R EE R SEEEANR], ARFEAKAE R WA 5E
JE o D [R5 T T 55 Y I AR L W A R KR R AT A O
M (RIS 1 23 3([5] «

W, W
a = arctan— +arctan —= (1)
H H

A
a——WIMEE M, LA ();s
Wy——H 23 T o il 2 2 (0 R R0 S8, B o 2 oK (mm)s
H—— M W PR 11 s 2 A 00 T ) T LR S, PR 220K (mm))s
Wo——HH 24 T ol 2 4 (0 (A7 R0 A 98 B2, B 22 oK (mm) o
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TR ) 32 B L 5 R K i 3/8PZ98120B1 (iK% 98120). 3/8PZ59120B1 (K 59120), S /K MM
7155 PZWH3.0-9030ZZ (fi#k 3.0-90/30). PZWH2.3-9030ZZ (f#i#i 2.3-90/30). W§F 7K Wi it F Je Jas 7
54 W10/090/C30-35-27 (% C30-35-27). W10/090/C30-27-20 (f&ifK C30-27-20), izt Mms I K Jes Ja 1 <]
6 Fim. SEHG BN A AUKmIHE . SRS EA SRR E T, 0w KR E. 4
A AR A7 o LR K i 1 5 98120 (IR (8]0 1.5 43k, /KW 7Y 5 59120 MR 1814 2 734
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Figure 6. Base and test nozzle
6. WSERE iR BEFLM AEE g

Table 1. Test results and national standards of nozzles under various working conditions
2 1. EEAS TR TR SR RERNE

[ F ° VEE .min 1
g I KIE W5 £ T WE/L-min
R Lt IMPa  /MPa — Sl ; — Sl ;
B PR Rz [E b PR Wz
TP9515 59120 — 0.2 120~126 102.12 —16.98% 5.9 +0.295 3.747 —36.49%
TP9525 98120 — 0.2 120~126 76.67 —37.66% 9.8 +0.49 5.553 —43.34%
C30-27-20 2.9-90/30 0.2 0.2 90~94 69.9 —24.02% 2.3+0.115 3.189 38.65%
C30-35-27 3.0-90/30 0.2 0.2 90~94 61.84 —32.78% 3.0+0.15 2.631 -12.30%

4. REREZTTEE R XEKBERR

IS SRR TR R A SRS o R R SR, TR S R R Y TE B BRI T T R T 320
x 410 mm, {EEEIREORIFRIE, R R B /4 SR AT [1] [6]. HHET T REENSHLE
2 FI52 3, BRI AHZRIR BN 1451°C, WAHZRIR Y 1516°C . [8] 7 24 1/4 IR i R AR
FIMRE RISy o 1 8 A PR B4 Hh A SEDI S /K RALAL T F 38 8 0.76 m/min, IR S 1544°C I
FEDIFER.

Table 2. Chemical composition of Q235 (%)
52 2. Q235 LEFE AL 57 (%)

W C Si Mn P S

Q235 0.17 0.15 0.51 0.034 0.024

Table 3. Parameters required for Q235 temperature calculation
= 3.Q35 BEITHEMFESH

S A UK /mm JREKKEmM  —BKEm CBRKEm ZRKEm . TIBRKEmM EHEEm
750 0.865 1514 2.811 2.162 2.162 12
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Figure 7. Base and test nozzle
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Figure 8. Temperature history diagram before optimization

& 8. MALHTENRERIZE
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Table 4. Comparison of water distribution meter and raw water meter after 320 x 410 mm? rectangular billet adjustment

3 4.320 x 410 mm? JERITIRR R BL K R SRk R EL

i kR oAb K& JE K &
1 JEHRIX B T 85.7 L/min 65.9 L/min
2 JEHRIX A T 66.9 L/min 51.4 L/min
3 — X 5 A K 26.9 L/min 29.9 L/min
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Continued
— X % AL 36.9 L/min 33.5 L/min
5 —XAEm 445 L/min 49.5 L/min
6 X AL 20.3 L/min 20.3 L/min
7 X FETH AR 27.9 L/min 23.2 L/min
8 XA 37.5 L/min 34.1 L/min
9 AT 11.9 L/min 11.9 L/min
10 =X A 19.4 L/min 13.9 L/min
11 =X AT 23.2 L/min 20.2 L/min
12 VY X % T P9 5K 9.8 L/min 9.8 L/min
13 VU X % T 4R 18.3 L/min 12.2 L/min
14 VU X %= 20.6 L/min 17.2 L/min
—_— R
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Figure 9. Temperature history after optimization
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