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Roll Requirements

• Resistance of wear

• Strength

• Surface finish

• Rigidity

• Cast Iron Rolls

• Adamite Rolls

• Ductile Iron Rolls

• High Speed Steel Rolls

• Tungsten Carbide Rolls

• Highest Melting Point (6,170 ℉)

• Superior Heat-resisting property

• High Hardness (HrA 72 ~ 90) & Strength

• Good Wear Resistance

• High Compressive Strength (768 ~ 1,000 ksi)

Used in the Steel Industry which requires properties in High Temperature and Pressure !! 

• Brittle & Low Tensile Strength

Tungsten 

Carbide
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TaeguTec Roll Products
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Composite Roll
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Composite Roll
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Type of Composite Roll

Normal Type Center Type Shaft Type
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- Strand pitch, T.C ring width, Number of grooves etc.

Barrel part will be designed by Customer’s request



Rolling torque, Clamping force
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Clamping Force

From Hydraulic pressure

Rolling Torque

by Clamping Force & Side-key

- Clamping Force & Rolling Torque

Important factors to consider when designing slip-free assembly rolls



Rolls for Intermediate Mill

Roughing Mill

Intermediate Mill

Rolling torque:10,000 ~ 60,000 𝑙𝑏𝑓. 𝑓𝑡

Rolling speed : 2.5 ~ 13 Τ𝑓𝑡
𝑠𝑒𝑐

Maximum Roll Diameter : Ø20.85 in

Finishing Mill

Rolling torque ≤ 10,000 𝑙𝑏𝑓. 𝑓𝑡

Rolling speed : 10 ~ 100 Τ𝑓𝑡
𝑠𝑒𝑐

Ex) Roll pass : Reinforcing bar Mill
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High-Torque Composite Roll

Applicable Torque : 10,000 ~ 60,000 𝒍𝒃𝒇. 𝒇𝒕

for Intermediate mill

■ Rolling Torque : about 56,400 𝑙𝑏𝑓. 𝑓𝑡

■ Rolling Speed : 8.2 Τ𝑓𝑡
𝑠𝑒𝑐
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Design Components

Special Thread

Side-keyWide Piston-ring
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for clamping force for Rolling torque

to maintain Clamping force



Wide Piston-ring 
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P

21.75 ksi (1,500 bar)

0.6 𝑖𝑛
(Height of Piston Ring)

P

24.65 ksi (1,700 bar)

0.8 𝑖𝑛
(Height of Piston Ring)

𝑭 = 𝑷 × 𝑨
𝑭 ; 𝑪𝒍𝒂𝒎𝒑𝒊𝒏𝒈 𝑭𝒐𝒓𝒄𝒆 (𝒕𝒐𝒏𝒇)

𝑷 ;𝑯𝒚𝒅𝒓𝒂𝒖𝒍𝒊𝒄 𝑷𝒓𝒆𝒔𝒔𝒖𝒓𝒆 𝒕𝒉𝒓𝒐𝒖𝒈𝒉 𝒕𝒉𝒆 𝑯𝑫 𝑼𝒏𝒊𝒕(𝒌𝒔𝒊)

𝑨 ; 𝑨𝒓𝒆𝒂 𝒐𝒇 𝑷𝒊𝒔𝒕𝒐𝒏 𝑹𝒊𝒏𝒈(𝒊𝒏𝟐)



Wide Piston-ring

- High Hydraulic Pressure ; Max 27.56 ksi (1,900 bar)

- Wide Piston-ring ; Max 1 in

Clamping force 

Max 500 𝑡𝑜𝑛𝑓
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Special Thread

Stress diagram after assembled by Side clamping 

Tensile               Comp.

Compressive Area

against a big Axial force
Tensile Area
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Case study – FEA

Rolling Torque Analysis

10 stand 11 stand 12 stand
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Case study – FEA

Rolling Torque Analysis – Torque reversal phenomenon  
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Case study – FEA

Rolling Torque Analysis – Torque reversal phenomenon  

0

500

1000

1500

2000

2500

3000

3500

4000

0.00102 0.07237 0.14377 0.213646

8st-Tq[kgf·m]

9st-Tq[kgf·m]

10st-Tq[kgf·m]

0

1000

2000

3000

4000

5000

6000

7000

0.00102 0.123398 0.244998 0.36655

Tq-8ST[kgf·m]

Tq-9ST[kgf·m]

Tq-10ST[kgf·m]

8 Stand

6.43 ft/sec

9 Stand

8.43 ft/sec

10 Stand

11.48 ft/sec

0

500

1000

1500

2000

2500

3000

3500

4000

0.00102 0.08257 0.16417 0.24489

8st-Tq[kgf·m]

9st-Tq[kgf·m]

10st-Tq[kgf·m]

23

8 Stand

6.43 ft/sec

9 Stand

9.18 ft/sec

10 Stand

11.48 ft/sec

R
o
lli

n
g
 T

o
rq

u
e
 [
lb

f·
ft

] 28000

24500

21000

17500

14000

10500

7000

3500

28000

24500

21000

17500

14000

10500

7000

3500



Case study – FEA

CF=220 tonf
Torque = 10,850 lbf.ft Torque = 21,700 lbf.ft Torque = 32,550 lbf.ft

CF=350 tonf
Torque = 10,850 lbf.ft Torque = 21,700 lbf.ft Torque = 43,400 lbf.ft Torque = 52,000 lbf.ft

CF=475 tonf
Torque = 10,850 lbf.ft Torque = 21,700 lbf.ft Torque = 43,400 lbf.ft Torque = 65,100 lbf.ft Torque = 72,300 lbf.ft

Rolling Torque Analysis – Slip problems 
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Roll applications
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Cantilever Roll – Screw clamping + Side-Key 

Rolling torque : 36,000 𝑙𝑏𝑓. 𝑓𝑡
Roll Diameter : Ø17.7 in



Summary
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1. What is Intermediate mills?

2. What is Rolls for Intermediate mill?

1) Wide Piston-ring

2) Special Thread

3) Side-Keys

3. How can Rolls for Intermediate mill be designed?

1) Rolling torque analysis

2) Structural analysis 

Rolling torque:10,000 ~ 60,000 𝑙𝑏𝑓. 𝑓𝑡

Rolling speed : 2.5 ~ 13 Τ𝑓𝑡
𝑠𝑒𝑐

Maximum Roll Diameter : Ø20.85 in



Thank you
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