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INTrOAUCTION ANAQ

Cl - used in mining industry as lining material
o ASTM A532 Class I
o Crushers and Ball Mills

« High abrasion wear and corrosion resistance
o high amount of eutectic and precipitated carbides

« Size, type and distribution of the carbides — contribute
to the properies

1. https://www.kleemann.info/en/technologies/crushing-technology/
2. https://www.metso.com/products/crushers/primary-gyratory-crushers/
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INTroduction and Background

Liner high wear rates

Breaking and Cracking




INTrOAUCTION ANAQ

« Costs in downtime, repair and relining costs
« Affect miling and energy efficiency
« This prompt need to extend the liner life

« Parameters . overheating temperature and pouring temperature, holding

time, chemical composition
* Infroduction of carbide forming elements : Nb and V

« Charge materials, refining treatment, and wall thickness of the casting

D. Kopycinski, E. Guzik, A. Szczesny, Equiaxed and oriented microstructure in high chromium cast iron, Archives of metallurgy
and materials, Vol 59, 2014 MITGRE!




Project Aim and Opjecrtive

Aim
« To investigate the effect of vanadium (1.5 - 2.0 wt% V) and niobium

(0.3 - 0.35 wi% Nb) on the microstructure of 25 wt% Cr high chromium
white cast iron

 To analyse and compare the hardness and wear resistance of V & Nb
alloyed HCWCI with the 25 wt% Cr industrial reference white cast iron

Assess the abillity of selective colour etchant to clearly reveal the carbides
in the HCWCI alloys
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Experimental Procedure

Moy | Cc_ | Ssi_ | Mn | __C | Nb_ | V _

LI 2529 1.0-1.60 0.5-0.8 25.0-28.0 0.10 0.10
HCWCI + Nb 25-29 1.0-1.60 0.5-0.8 25.0-28.0 0.30-0.35 -
HCWCI +V 25-29 1.0-1.60 0.5-0.8 25.0-28.0 - 1.5-20

« Casting
« Ground
 Polished

« SEM analysis
«  Zeiss EVO-MA15 SEM

 Microstructure
« Olympus DSX 510
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Experimental Procedure

*Alkaline Sodium Picrate (APS): 100ml water, 2g Picric acid, 25g NaOH; use at 20-100°c
or at 6V DC for 10s

*Groesbeck’s : 100ml water, 4g NaOH, 4g KMnO,use at 20°c
*Murakami's : 100ml water, 10g NaOH, 10g K;Fe(CN), use at 20°c

*10% Ammonium Persulfate (ASP): 100ml water, 10g (NH,)2S,04 at 6V DC for 10s

*1% CrO5: 100ml water and 1g CrO5 at 6V DC for 10s

Aglobal Leader in mineral
metallurgical innovatio



Py Fo e
\':.t. N % -
: Ee UL

: '&""'5“"
g T 7




. Ni
|| 1l

Aglol +rin mineral
met ical innovatio



aa
MITIE!




0 - “L;nmu




=

MINJTE

mineral

‘metallurgical innovatio

Aglobat eader in

‘N

7S 8

- i .m___ e

re s 2 7- i
Ll .._...\% i)
Y A




MINJTE

‘Aglobal leader in mineral
metallurgical innovatio



MINJTE

Aglobal leader in mineral
metallurgical innovatic



elective Colour erc

Murakami's

3 9*,,_“, -5‘1 % et
By 43,; Ve, W 5 N
SRR Y 3EEE 23
&

X ﬁ .

T Tt e [T
o ph

ST -

eS8
AL
ARy
L
S

ol PR e
4

MINJTE

Aglobal Leader in mineral
metallurgical innovatio

PF

N



Groe

R e

MINTTE

Aglobal Leader in mineral
metall




10%APS
e
:\‘\\*{\ o J%? Yot
AR R
”;r%%mf ;«1{;};2';\;’“ ;\\a >

AN "
. ¥ "1."'\\"\ e LR




ummary of the eftects ot each erchant on the carpbldes

Etchant Primary carbides and Secondary carbides

HCWCI HCWCI+ Nb HCWCI+V

Groesbeck’s Colour Colour Colour
Murakami’s Colour Colour Colour
Colour Colour Colour
10%APS Outlined Outlined Outlined
17.CrO, Outlined Outlined Outlined
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Groesbeck’s and Murakami's showed strong colouring effect of the

carbides in all the alloys. Best for colouring carbides

Though ASP showed strong colouring effect of the carbides in all the alloys,

there were sections that were faint coloured

10% APS and 1% CrO; outlined the carbides in all the alloys. Best for outlining

carbides
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