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Melting technology of wrought Ti and Ti alloy
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Abstract: The main three kinds of melt methods were discussed for wrought Ti and Ti alloy. High-density inclusions
(HDIs) and low-density inclusions (LDIs) can initiate the fatigue cracks and forging cracks. Both electron-beam cold
hearth melting (EBCHM) and plasma-arc cold hearth melting (PACHM) processes have significantly greater capabilities
to eliminate LDIs and HDIs compared with the three VAR processes (3-VAR), however LDIs are found in a few
HM+VAR heats. Although repeated VAR makes the chemical composition heterogeneity become serious, it is still better
than HM. The melting of Ti alloys using EBCHM makes the marked volatile of high vapor pressure alloying elements,
EB furnace is more suitable for melting CPTi and low alloy titanium. PACHM is a good process for melting titanium
alloy, despite existing gas pores within ingots and cold shuts in the ingot surfaces. There is cost advantage directly rolling
into plate and sheet products by HM compared with two VAR processes (2-VAR) to cost Ti and Ti alloy into a rectangular
ingot, while the advantage maybe no longer exists for other types of products. Based on cost considerations, technical
mastery of the melting should not be ignored.

Key words: wrought titanium; titanium alloy; vacuum arc remelting (VAR); electron-beam cold hearth melting
(EBCHM); plasma-arc cold hearth melting (PACHM); melting cost
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Table 2 Comparison of different smelting process parameters

of Ti

Type of smelting process

Parameter
VAR EBCHM PACHM

Specific electricity

consumption/(kW-h-t 1)

1100 3000 3000

Water consumption/(L'min!) 1 150 2275 2275
Specific scrap content in
45 100 100
consumable electrode/%
Required number of remelting 2 1 1

Output of good product (Single
P goodp (Sing 87.5/75.7  93.0 99.0

/double remelting)
Number of operators 1 3-4 3
Capital cost (VAR-1.0) 1.0 2.5 2.1
Cost of production/(US$-kg ™) 1.2 3.3 2.4
3
1) VAR
VAR HM+VAR
VAR
2) VAR
3)EB PA
EBCHM PACHM
VAR
4) HM+VAR
CHM
5) HM
HM
6)
HM
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