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Ø Principle Understanding of types of rolls
Ø Process of manufacture of sleeves
Ø Methodology of developing the new grade
Ø Differences between new grade and 

conventional sleeve material
Ø Field test results 





§ Single	Poured	solid	(Monobloc)	rolls	
(Traditionally	used)

§ Two	Piece	Construction	consisting	of	Forged	steel	
arbor	with	a	shrink	fitted	sleeve

§ Sleeves	double	Poured	with	Harder	outer	shell	
and	Softer	inner	core





§ Directional	solidification	(	OD	to	ID)

§ Impurities	are	forced	out	inside	bore	&	
machined	out

§ Finer	Grain	Structure

§ Casting	Bimetal	rolls	with	softer	core
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§ Customer	experienced	high	wear	rate	at	the	later	
finishing	stands	using	Adamite	or	Nodular	Iron	sleeve

§ Traditional	Adamite	grade	hardness	(abrasive	wear
resistance)	limited	to	65-67	shore	max.

§ Traditional	Nodular	Iron	grade	hardness	is	limited	to	
70-72	shore	max.

§ Adamite	&	NI	perform	well	during	initial	
campaign	but	tend	wear	faster	during	later	part	of
campaign.



§ PERCENTAGE	CARBIDES
(Eutectic	Carbides	&	Secondary	Carbides)

§ TYPE	OF	CARBIDES
(Iron	Carbides,	Chrome	Carbides,	Moly	Carbides)

§ TYPE	OF	MATRIX
(Pearlite,	Bainite/Acicular)

§ GRAPHITE
(Morphology	of	Graphite)





Adamite	Grade:
Carbon		Content:		1.5	to	2.2	%
Amount	of	Primary/Eutectic	Carbides	form	during	
solidification	is	Restricted	to	about	20	%

Nodular	Iron	Grade:
Carbon	Content:		3.0	to	4.0	%
Nodular	Irons	have	higher	percentage	of	Eutectic	carbides	
(	25	to	33	%).	They	have	softer	matrix	(	Pearlite	or	upper	
Bainite)



The	Composition	and	Processing	are	Selected	to	provide:

§Optimum	Amount	of	Eutectic	Carbides
§ Special	Secondary	Carbides
§Harder	and	Tougher	Matrix







UPPER	BAINITE				

LOWER	BAINITE				

	TS85	TRANSFORMATION									
--------		REGION--------

Coarse	Pearlite

Fine	Pearlite



TTT	diagram	with	2.5	C,	
2%	Si

2nd	curve	left	(#21)		1%	Ni,	0.1	Mo
Right	extreme	curve	(#8)		5	%	Ni,	0.5	Mo

	TS85	TRANSFORMATION									
--------		REGION--------





Microstructure	of	Adamite							Microstructure	of		TS85*	
100	X					2%	Nital					AS100* 100	X					2%	Nital																											
Est.	%	of	Primary/Eutectic	carbides	=	18	%																			Est.	%	of	Primary/Eutectic	carbides	=	33	%

*AS100	is	MCC	International	trade	name	for	Adamite

TS85	is	MCC	International	trade	name	for	new	grade



Microstructure	of	Nodular							Microstructure	of	TS85
Iron	Roll																					NI70* Roll																												
%	of	Primary/Eutectic	carbide=	24	%											%	of	Primary/Eutectic	carbide=	33	%

(100	x	2%	nital	etch)																											(100	x	2%	nital	etch)
*NI70	is	MCC	International	trade	name	for	Nodular	Iron	(	70	Sh.)



Microstructure	of	Adamite							Microstructure	of	TS85
200	x																							2	%	Nital	etch 200	x														 2	%	Nital	etch

TS85	is	MCC	International	trade	name	for	new	grade
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Schematic	of	sample	cut								Hardness	reading	from	Top																																											
from	the	roll	for	hardness							face	to	bottom	face	&	thru’		

&	micro.																																	the	wall	thickness.



*	Rockwell	C	hardness.				
**Equotip Ld	hardness

variation	Top	to	Bottom.
0.7	Rc (6	Ld	scale)

variation	Top	to	Bottom.
0.7	Rc (5	Ld	scale)



Stands	7-12	with	a	W6x6	in	them









Surface	looks	very	good	except	for	light	scale		&	water	marks	



Sleeve	material	 Average	tons/	
rolling

Amount	of	dressing	
for	clean	up

Adamite* 425 15-20mm

Nodular	Iron ** 1000 8	mm

New	grade	(	TS85) 1150 4-5	mm

*	MCC	AS100	Grade.		
*	*MCC	NI70	Grade.		







vAn	overview	of	Vertical	Centrifugal	Casting	is	
provided.

vLimitation	of	Conventional	Sleeve	(	roll)	material	is	
explained	(	Carbide	content,	matrix)

vThe		chemistry	range	and	the	final	microstructure	of	
the	new	Grade	(TS85)	is	provided

vThe	hardness	profile	for	the	new	Grade	is	compared	
with	Traditional	Adamite	and	Nodular	Iron	grades

vThe	field	test	results	of	the	sleeve	performance	is	
provided.		



v The	test	results	show	when	rolling	w6	x6	beam	using	the	new	material	
grade	(TS85*),	required	70%	less	dressing	compared	to	conventional	
Adamite	Sleeve	and		50%	less	compared	to	Nodular	Iron	grade.	

v By	replacing	conventional	sleeves	(	Adamite/	Nodular	iron)	with	TS85	
customer	achieved	the	following:

1. LESS	ROLL	DRESSING	BETWEEN	CAMPAIGN

2. REDUCED	THE	NUMBER	OF	ROLL	CHANGES

3. MINIMIZED	ROLL	ADJUSTMENTS	DUE	TO	MORE	
CONSISTANT	BAR

4. IMPROVED	PRODUCTIVITY

*		TS85	is	MCC	International		trade	name	for	the	new	grade.	



v Hardness is only one part of equation for 
improved performance(optimum  micro-
structure provides significant improvement in 
fire cracking and fatigue resistance)

v Changing the sleeve at the same interval or 
taking same amount of dressing defeats the 
purpose of new and improved roll materials  

v Keeping good data on rolling campaign  
(tonnage, dressing) is the key for increased 
Mill Productivity. 



�THANK	YOU	ALL




