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Fig. 1. Influence of skid mark on a quality of the slab.
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Fig. 2. Schematic view of slab contact with skid but-

ton in a reheating furnace.
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Table 1. Materials for skid rail in slab reheating fur-
nace.

Cr-Ni-Fe System

25Cr-12~20Ni-Fe(SCH" 13, SCH22)

29Cr-25~30Ni-Fe(KHR?” 25N, HRC®3025, YH*"28-30Si, K*89)
Cr-Co-Fe System

30Cr-50Co-Fe (UMCO50%, KHR50CM, HRC50, MORES5)
Cr-Co-Ni-Fe System

30Cr-2Co-25Ni-Fe (K63A)

27Cr-4Co-35Ni-Fe (KHRCM3)

30Cr-10Co-25Ni-Fe (HRC3025M)

28Cr-12Co-28Ni-Fe (YH28-28Si)

27Cr-19Co-19Ni-Fe (KHR20CM)

27Cr-40Co~-17Ni-Fe (KHR40CM, HRC234)

Note
1)SCH : JIS specification
2)KHR : Kubota Co.
3)HRC : HITACHI METAL Co.
4)YH : YONAGO STEEL MAKING Co.
5)K : MITSUBISHI METAL Co.
6) UMCo : MITSUBISHI METAL Co.

KHRCM3 or KHR25N
4
KHR20CM

835C

}ES

Cr-Ni-Fe System

Pusher type furnace

Max, temperature of furnace rail used, °c
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Fig. 3. Developmental progress of materials for skid

rail in walking beam type slab reheating fur-
nace. (Typical composition of each material is
given in Table 1.)
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Cr-Co-Fe System (UMCo50)
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Cr-Co-Fe System (UMC050)->KHR20CM->KHRCM3
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Schematic view of height (X10-°m) of a skid rail with developmental progress of metals.
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Fig. 5. Commercial alloys based on iron, nickel, cobalt and chromium, and their location in ternary Ni-Cr-Co and
Co-Cr-Fe diagrams.
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Table 2. Physical and mechanical properties of 30Cr-50Co-Fe alloy.

Specific Melting Thermal

Thermal Young’s

Tensile Elongation Compressive

gravity point conductivity  expansion modulus strength (9%) strength®
(X10°kg/m)  (K) (W/(m-K)) (X107°/°C) (xX10°MPa) (MPa) (MPa)
(373K} (773K) (1273K) (RT-1273K) (1073K) (1273K) (1473K) (1073K) (1273K) (1473K) (1273K) (1473K) (1573K)
30Cr-25Ni-Fe 7.71 1698 146 213 234 16.6 195.0 304.8 1499 — 259 382 — 0.5 — —
30Cr-50Co-Fe 8.05 1653 8.8 19.3 34.2 17.6 206.8 274.4 113.7 147 25.0 22.0 400 34 12 05

Note(1) at a deformation rate of 0.025%/h
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Fig. 7. Wear characteristies of 30Cr-50Co-Fe alloy
under service in pusher type slab reheating
furnace.
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Table 3. Physical and mechanical properties of 27Cr-40Co-17Ni-Fe alloy.

Specific Melting Thermal Thermal Young’s Tensile Elongation Compressive
gravity point conductivity  expansion modulus strength (%) strength"
(X10°kg/m*)  (K) (W/(m-K)) (X107°/°C) (X10°MPa) (MPa) (MPa)

(373K) (773K) (1273K) (RT-1273K)

(1073K) (1273K) (1473K) (1073K) (1273K) (1473K) (1273K) (1473K) (1573K)

30Cr-50Co-Fe 8.05 1653 8.8
27Cr-40Co-17Ni-Fe 8.10 1663 8.5

19.3 342
19.0 35.2

206.8 2744 113.7 147 25 22 40 34 12 05
203.8 259.7 1176 47.0 19 31 481 36 12 05

Note(1) at a deformation rate of 0.025%/h
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Fig. 9. Relation between compressive deformation
rate and compressive stress of 30Cr-40Co-17
Ni-Fe alloy at indicated temperature.
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Table 4. Physical and mechanical properties of Cr:C. composite metal.

Specific Thermal Thermal Compressive Impact
. gravit conductivity expansion strength®”’ value
(X10°kg/m*) (W/(m+K)) (X107%/°C) (MPa) )
(773K)  (1023K) (1273K) (1473K) (RT-1273K) (1273K) (1473K) (1573K) (RT) (1273K)
27Cr-40Co-17Ni--Fe 8.10 19.0 26.6 35.2 — 16.9 3.6 1.2 0.5 7.8 16.5
. CrsC: composite metal 7.10 13.8 19.7 19.1 245 12.0—13.6 5.9 2.5 2.1 1.7 2.0

Note(1) at a deformation rate of 0.025%/h
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Table 5. Physical properties of chromium carbide at
high temperature.

SI:N, SiC CriCo
g wom
Bending Strength o 1473k 196~294  204~392  196~441
Hardness (Hv) at 1173K 1200 1500 800~900
COREBC at13mK ifn  >Tooon > 1000
PRSI 0 KT oy 9o5 4
Heat conductivity ot 1973K  58~7.0 162~174 26.7~27.9
TR s Aok - 37 42 11.6
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Fig. 14. Compressive stress in chromium carbide com-
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