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#* 1 NDTi feEH 5 HHIE
Table 1 Homogenized measurement of semifinished NbTi
ingot
Heating up . o Holding
@/mm time/min Heating temperature/'C time/min
280 150~300 1000~1200 400~650

* 2 HEMARGIE
Table 2 Heating measurement of forging ('C)

Ingot Blank Finished product forging
1000~1100 850~1000 850~930
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Fig.1 State of NbTi bar after acid-washing
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Fig.2 Distribution of the equivalent strain during full length

pressing of Hammer anvil
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Fig.3  Longitudinal dissection macro-organization results of

NbTi alloy products by traditional forging

a

100 pm 100 pm

Bl 4 thgutBid o7 U4 P2 1) NDTI & 4 i 51 T 50
Fig.4 Longitudinal dissection microstructure results of NbTi
alloy products by traditional forging: (a) edge, (b) 1/2R,

and (c) center
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Fig.5 Distribution of the equivalent strain during 1/2 length

pressing of Hammer anvil
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Fig.6 Distribution of the equivalent strain during 1/3 length

pressing of Hammer anvil
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Bl 7 NbTi & &A% Gtk & 1 R AR ) 4 A
Fig.7 Distribution of the equivalent strain during the traditionally

forged NbTi alloy
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Fig.8 Distribution of the equivalent strain during the reversal

stretching of NbTi alloy
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Fig.9 Longitudinal dissection macro-organization results of
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NbTi alloy products by process optimization
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Fig.10 Microstructure of the final product: (a) edge, (b) 1/2R,

and (c) center
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Table 3 Composition comparison of WST products with foreign products
Ti transverse component of NbTi alloy, w/%

Element 1 2 3 2 5 6 7 8 9 Max  Min.  Ae. 2

Top 46.96  46.86 4710 46.81 47.16 47.15 47.23 46.95 47.28 47.28 46.81 47.05 0.47

WST Middle 47.01 46.84 4720 47.14 46.88 46.76 46.92 47.12 47.2 47.27 46.76  47.02 0.51

End  46.86 46.88 46.88 46.97 46.76 46.95 46.85  46.9 46.8 4699 46.76 46.89 0.20

ATI - 45.16  44.70 4483 4515 4594 4539 4460 4591 4538 4594 4460 45.24 1.34
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Fig.11 Distribution of the temperature of NbTi alloy during the
forging: (a) distribution of the temperature contours and

(b) tracking point of temperature distribution
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Microstructure comparison of WST products with foreign-related products: (a) edge-ATI, (b) 1/2R-ATI, (c) center-ATI,
(d) Edge-WST, (e) 1/2R-WST and (f) center-WST
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Fig.13 XRE photograph: (a) ATl and (b) WST
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Optimization of NbTi Alloy Bar Forging Process

Du Yuxuan, Hao Fang, Fu Baoquan, Lei Jinwen, Feng Yong, Liu Xianghong, Li Shaogiang
(Western Superconducting Technologies Co., Ltd, Xi’an 710018, China)

Abstract: The dynamic behavior of the forging process for NbTi alloy was investigated by simulated DEFORM calculation combined with

actual production. Then the evolution of the forged microstructure was achieved and the forging processing of NbTi alloy with uniform

microstructure was determined. Results show that according to simulated calculation the NbTi alloy is deformed homogeneously under the

condition of a small deformation range, the 1/3 length press and the reversal stretch, which eliminates effectively the deformation dead zone. It

is verified by experiments that the processing can produce NbTi alloy bars meeting the related standards. The bars produced by WST (Western

Superconducting Technologies Co., Ltd) are superior to those produced by ATI (Allegheny Technologies Incorporated) in composition range,

microstructure uniformity and nondestructive inspection.
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