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Shotcleaning is used for forgings and castings during 
forging and heating as well as in foundry production. 

The main working elements of shotcleaners a re  the 
impeller blades, the working life of which depends on the 
wear resistance of the material. According to data from 
the Gorlkii Automobile Plant, the number of blades used in 
10 months in 1966 was 11,500 (each weighing 1 kg), which 
amounts to 0.1% of the material treated. 

The purpose of this work was to find the most wear 
resistant blade material and the heat treatment providing 
the longest service life in order to reduce the blade expen- 
diture per ton of material treated, i.e., reduce production 
costs. 

The study was made with the DK-4 apparatus, which 
has a 10 kW motor turning at 1500 rpm, with the shaft of 
the wheel turning a t  3000 rpm. The shot used in the tests 
were No.2.5-3 (GOST 11964-66). 

The blades were cast in green molds. The metal was 
melted in a 100-kg high-frequency electric furnace with an 
acid lining. 

The geometrical dimensions of the blades met the 
VNIINMASh specifications and GOST 8665-66 standards. 

The chemical composition, wear resistance, and hard- 
ness of the blade materials a re  given in Table 1. 

The blades were heat treated in a gas-fired chamber 
furnace with automatic temperature control. The floor a r ea  

TABLE 2 

with boron . . . . 
with titanium. . . 

Cast iron 2. . . . . . 
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Fig. 1. Microstructur.e of blade materials after heat treatment (x 270): 
a) cast iron KhChB with boron; b) cast iron KhChB with titanium; c) Sor- 
mite 2V; d) cast iron Kh2OV; e) cast iron 1;  f) cast iron 2. 

of the furnace was 2.2 m2, the height of the working space 0.6 m; the charge weighed 700-750 kg; the 
put was 90-100 kg/h; the heating rate of the blades was 1.6 deg/min. 

The blades of chromium cast iron KhChB and low-carbon chromium cast iron 2 were heat trea 
under the conditions given in Table 2. 

The blades cast from Sormite 2V, chromium cast iron Kh20V, and cast iron 1 alloyed with chro 
were heat treated under the following conditions. The furnace temperature when the blades were lo 
700°C, the heating rate was 100 deg/h; the blades were heated to 1100°C and held 120 min, then coo 
room temperature. 

The microstructure of the blade materials after heat treatment under the conditions given in Tab 
1 and 2 is shown in Fig.l. 

The etchant was nital (3% nitric acid with sp. gr. = 1.19). 

Wear resistance tests of the blades in the DK-4 shotcleaner in the heat treatment shop gave the fo 
lowing results : 

1. As cast, the blades of chromium cast iron KhChB had a service life of 5 h. The heat treatmen 
indicated in Table 2 increased the service life to 7 h. 

2. The heat treated blades of cast iron 2 alloyed with chromium had a service life of 42-49 h. 

3. As cast, the service life of Sormite 2V blades was 35-42 h. 

4. The service life of heat treated Sormite 2V and chromium cast iron Kh2OV blades was 84-100 

5. The service life of heat treated blades of cast iron 1 alloyed with chromium was 266-300 h (3% 
42 work shifts). 


