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Rolling ProcessRolling Process
1.1. IntroductionIntroduction
2.2. Basics of rollingBasics of rolling

Rolling mechanismRolling mechanism
f ll llf ll ll3.3. Types of rolling millsTypes of rolling mills

4.4. Pelbagai operasi menggelek: CiriPelbagai operasi menggelek: Ciri--ciri proses, kelebihan ciri proses, kelebihan 
dan kekurangan dan aplikasidan kekurangan dan aplikasi

Menggelek rataMenggelek rata
Menggelek bentukMenggelek bentuk
Menggelek gelangMenggelek gelang
MenggelekMenggelek ulirulir dandan geargear
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MenggelekMenggelek ulirulir dandan geargear
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1.1. IntroductionIntroduction
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Primary working
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2. Basics of Rolling process2. Basics of Rolling process
►►Rolling mechanismRolling mechanism

Roller sizeRoller size
Roller speedRoller speed
Surface friction of rollersSurface friction of rollers
Gap difference before and after rolling (size Gap difference before and after rolling (size 
reduction)reduction)
MaterialsMaterials –– types (mechanical properties)types (mechanical properties)
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Materials Materials types (mechanical properties)types (mechanical properties)
Rolling temperatureRolling temperature
Types of lubricationTypes of lubrication
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Flat rolling process parametersFlat rolling process parameters
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3. Rolling Mills3. Rolling Mills
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4. Different types of rolling processes4. Different types of rolling processes

►►Continuous rollingContinuous rolling
Hot rollingHot rolling
Cold rollingCold rolling

►►Shaped or section rollingShaped or section rolling
►►Transverse rollingTransverse rolling
►►Ring rollingRing rolling
►►Powder rollingPowder rolling
►►Continuous casting and hot rollingContinuous casting and hot rolling
►►Thread and gear rollingThread and gear rolling
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Peringkat-peringkat yang dilalui semasa menggelek bentuk 
keratan berbentuk-H. Pelbagai bentuk lain seperti U, I dan 

sebagainya juga menggunakan proses yang serupa
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Transverse rollingTransverse rolling
►►Also known as roll forgingAlso known as roll forging
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Ring RollingRing Rolling

►►To make a larger and thinner ring from the To make a larger and thinner ring from the 
original ringoriginal ring

►►Usually a hot rolling process for large rings Usually a hot rolling process for large rings 
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and cold rolling for small ringsand cold rolling for small rings

►►Typical applications: bearing races, steel Typical applications: bearing races, steel 
tires, rings for pressure vessel.tires, rings for pressure vessel.
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►►Open Die Rings Process HighlightsOpen Die Rings Process Highlights

To produce open die rings, material is first upset, To produce open die rings, material is first upset, 
then pierced to form an inside diameter. The ring then pierced to form an inside diameter. The ring 
is then drawn over a mandrel if necessary to is then drawn over a mandrel if necessary to s t e d a o e a a d e ecessa y tos t e d a o e a a d e ecessa y to
achieve desired dimension. achieve desired dimension. 
1.1. Breaking corners on starting billet stock Breaking corners on starting billet stock 
2.2. Upsetting the material for reduction and grain       Upsetting the material for reduction and grain       

flow flow 
3.  Rounding the O.D. of the 3.  Rounding the O.D. of the workpieceworkpiece
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4.4. Piercing the Piercing the workpieceworkpiece
5.5. Finishing the ring by opening the I.D. to size Finishing the ring by opening the I.D. to size 

on a mandrel on a mandrel 
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►►Rolled Rings Process HighlightsRolled Rings Process Highlights
To produce a rolled ring, a preform is first To produce a rolled ring, a preform is first 
produced. This preform is then placed on a ring produced. This preform is then placed on a ring 
mill, and through radial and axial pressure, is mill, and through radial and axial pressure, is 

d t d i d di id t d i d di iopened up to desired dimensions. opened up to desired dimensions. 
1. A hot ring "preform" has been placed on the ring mill 1. A hot ring "preform" has been placed on the ring mill 
2. The I.D. and O.D. begin opening up in the early rolling 2. The I.D. and O.D. begin opening up in the early rolling 

stage stage 
3. A thin3. A thin--wall ring takes shape wall ring takes shape 
4 The finished rolled ring is measured for accuracy4 The finished rolled ring is measured for accuracy
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4. The finished rolled ring is measured for accuracy 4. The finished rolled ring is measured for accuracy 
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Thread and gear rollingThread and gear rolling

Typical products include screws, bolts and similar threased parts.  Production rate 
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yp p , p
depend on the diameter of the product.  With small diameters the rates can be as 
high as 8 pieces per second and with large diameters (as much as 25 mm) about 
one per second.  The threas rolling process generates threads without any metal 
loss and with greater strength because of cold work.  The surface finish is very 
smooth and the process induces compressive stresses on the surfaces, which 
improve fatigue life.
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Gear RollingGear Rolling
►►Similar to the screw thread.Similar to the screw thread.
►►Typically for helical gearsTypically for helical gears
►►Shares the same advantages:Shares the same advantages:

better material usagebetter material usage
smoother surfacesmoother surface
stronger thread due to work hardeningstronger thread due to work hardening
b f i i d ib f i i d i
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better fatigue resistance due to compressionbetter fatigue resistance due to compression
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Effect of cold rolling on material Effect of cold rolling on material 
propertiesproperties

1. The tensile and yield strengths of material increase with     
increasing reductionsg

2. The ductility of material decreases

3. The thermal conductivity of material decreases

4. The density of material decreases

5. The stress corrosion resistance of material decreases
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6. The residual stresses are induced in the material.  They 
may be tensile or compressive in the surface layers 
depending upon the roll size.
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