
Thus, mechanical  twinning is the mos t  important  mechanism of deformation and hardening of steel 110G13 
at large deformations,  when the dislocation density reaches  the maximum values (~ 1012 cm -2) and slip becomes 
a lmost  impossible.  
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Pract ica l  experience has shown that a case depth of 0.15-0.20 mm can be obtained in .o 70 h. 

We attempted to a c c e l e r a t e  the nitriding process  by optimizing nitriding conditions with use of equipment 
commonly used in heat t rea tment  shops. 

Nitriding was conducted in the PN-34 shaft furnace (Fig. 1), with cylindrical  samples 10 mm in diameter  
of steel 12Khl8N10T. 

Generally, the gas is supplied to the furnace through a pipe ending in a bottom ring with openings m it. 
The parts  are  loaded in a basket  which is placed in the center  of the ring. This method of supplying the satu- 
r a t inggas  does not provide a high-quali ty case and the process  takes a long t ime (72 h). 

We used a basket  of a new design (Fig. 1) consist ing of an open cylindrical  container with a welded bottom 
and a hole in the center  40 m m  in diameter .  The saturat ing gas passes  through this opening into the container.  
Thus, two zones are created in the furnace - inside the container and outside the container (the furnace proper) .  
Ammonia, passing through the container,  d issociates  and fills the furnace chamber .  As new portions of am- 
monia pass into the furnace, there is an injection effect with formation of a mixture of ammonia with the d i s -  
sociated gas, which acce le ra tes  the saturat ion process .  In this case the furnace se rves  as the d issocia tor  and 
mixer  at the same t ime. By changing the rat io of  the diameter  of the hole in the bottom of the container and 
the d iameter  of the pipe it is possible to control the composition of the mixture ( ammonia -d i s soc ia t ed  gas). 

Measurements  of the rate of the process  with use of the container shown in Fig. 2a indicated that with an 
input of 17 l i t e r /min  of ammonia the input of saturating gas is insufficient and nitriding occurs  only in the lower 
par t  of the basket  (after 3 h of nitriding a case 0.08 mm deep was formed on the lower part  and 0.03 mm deep 
on the upper part, with no case formed at the ve ry  top). Reducing the distance between the inner wail of the 
cylinder and the part  (Fig. 2b) produced a case 0.08 mm deep throughout the load (700 ram) in 3 h, i.e., the rate 
of the gas input was commensura te  with the dissociat ion rate of ammonia.  

It was found that no saturat ion occurs  between the cylinder and the wall of the container.  

After nitriding at 650°C (Fig. 2b) with an ammonia input of 40 l i ter / ra in  in place o f  the 17 l i ter / ra in  gen-  
era l ly  used the case depth remained unchanged (0.08 ram), i.e., increasing the ammonia  input above the optimal 
had no effect on the case depth. 

Fig. 1. Diagram of furnace  PN-34 
with container .  1 )  Gas inlet; 2) gas 
outlet; 3) body of furnace;  4) con-  
tainer.  
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Fig. 2. Diagram of the nitriding device. 1) Cyl-  
inder with a solid bot tom simulating the volume 
of nitr ided pa r t s ;  2) container;  3) location of 
samples;  4) gas distr ibution r ing with openings; 
5} def lect ing cylinder.  

All tes ts  were  made with depassivat ion of the surface with carbon tetrachloride,  the increase  of the de-  
passivat ion t ime f rom 8 to 30 rain having no effect  on the case  depth. 

The optimal nitriding p rocess  was conducted by the scheme shown in Fig. 2b - t empera ture  650°C, a m -  
monia input 17 l i ter / rain,  t rea tment  with carbon te t rachlor ide  for 8 rain. 

After nitr iding for 20 h under optimal conditions (Fig. 2) the case depth on disk valves was 0.15 ram, i.e., 
the rate  of the nitriding p rocess  increased more  than three t imes.  No peeling of the disks was observed;  the 
hardness  was HV 758-HV 824. Control samples  mus t  be placed near  machine par ts .  It is expedient to use 
disks as control  samples  and place them at the ve ry  top. This will guarantee an adequate case depth on t reated 
par ts .  

CONCLUSIONS 

Nitriding of austenitic steel of the t2KhlSN10T type can be speeded up by using ordinary furnaces.  The 
main condition for increas ing the rate  of the p rocess  is to ensure the proper  flow of the saturat ing gas around 
the machine part, which can be achieved by using a deflector .  
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