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Standard Materials/products covered

Ad47 ... Malleable iron castings

A48 .. . .. Gray iron castings

A . Cast iron soil pipe and fittings

Al26...... Gray iron castings for valves, flanges.
and pipe fittings

AlS9 ... ... Automotive gray iron castings

Al97 ...... Cupola maileable iron

A 220 ...... Pearlitic malleable iron castings

A28 ...... Gray iron castings for

pressure-containing parts for
temperatures up to 345 °C (650 °F)

A3l9...... Gray iron castings for elevated
temperatures for nonpressure-
containing parts

A395 ... ... Ferritic ductile iron pressure-retaining
castings for use at elevated
temperatures

A476 ...... Ductiic iron castings for paper mill dryer
rolls

AS36...... Ductile iron castings

A602 ..., Automotive malleable iron castings

ATl6...... Ductile iron culvert pipe

AT46 ...... Ductile iron gravity sewer pipe
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Standard ' Materials products covered

Al159........ Automotive gray iron castings

A3l9........ Gray iron castings for elevated temper-
atures for nonpressure-containing
parts

AS32........ Abrasion-resistant cast irons
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Standard Materiaks products covered
Ad36........ Austenitic gray iron castings
Ad439 ... .... Austenitic ductile iron castings
ASTL ... .... Austenitic ductile iron castings for

pressure-containing parts suitable for
low-temperature service
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Chemical Requirements, Weight %

Class Type  Designation Carbon  Manganese Silicon Nicke Chromium r:»z:?n- Copper
| A Ni-Cr-He 2.8-36 2.0 max 0.8 max 3.3-5.0 14-40 1.0 max
i B Ni-Cr-Lc 24-30 2.0 max 0.8 max 3.3-5.0 1.4-4.0 1.0 max
1 (o} Ni-Cr-G8 2.5-37 2.0 max 0.8 max 4.0 max 1.0-25 1.0 max
1 8] Ni-HiCr 25-36 2.0 max 2.0 max 4.5-7.0 7.0-11.0 1.5 max -
it A 12% Cr 2.0-33 2.0 max 1.5 max 2.5 max 11.0-14.0 3.0 max 1.2 max
1] B 15% Cr-Mo . 2.0-3.3 2.0 max 1.5 max 2.5 max 14.0-18.0 3.0 max 1.2 max
i D 20 % Cr-Mo 2.0-33 2.0 max 1.0-2.2 2.5 max 18.0-23.0 3.0 max 1.2 max
] A 25% Cr 2.0-33 2.0 max 1.5 max 2.5 max 23.0-30.0 3.0 max 1.2 max
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ABSTRACT

Influence of Titanium and Vanadium on Microstructure , Corrosion
Resistance and Wear Behaviour of Austempered Ductile Iron (ADI)
By
Mir Arash Beheshti Vaziri

In this research, the influence of titanium and vanadium on microstructure,
corrosion resistance (in sea water, 5% sulfuric acid and 5% acetic acid) and wear
behaviour of austempered ductile iron have been studied. |

Two types of ductile iron with different chemical compositions of V and Ti
and one type of normal ductile iron were cast in a commerical foundry. The
specimens were machined from the Y-shape cast blocks. Austenitizing and
austempering heat treatments were conducted on the specimens. Total immersion
and cathodic-anodic polarization tests were conducted on the specimens to
measure the corrosion rate. The study of microstructure in as-cast and
austempered conditions were did by optical microscope. Oxide layers were
evaluated with electron microscope. For studying wear behaviour, the speciments
were loaded under 200,300N and wear speed of 0.25 and 0.5my/s. In these
conditions, the weight loss of disks versus wear distance were calculated.
Evaluation of wear surfaces were performed by Scanning Electron Microscope.

The results show that by addition of Ti and V in ductile iron, the
pearlite phase increases in it. Deformation of graphites were performed by
addition of titanium. In acid soluﬁons, the corrosion resistance of austempered
ductile iron with dissolved vanadium in it is higher than the ADI with
dissolved titanium. But in seawater, Corrosion resistance of the ADI alloyed
with titanium is higher. The wear behaviour of the ADI alloyed with vanadium

is severly better than the ADI alloyed with titanium .
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