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The Effect of Free Cutting Additives
on the Machinability of Heattreated
Hot Work Die Steel.
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Table 1. Chemical compositon (%).

Steel C Si Mn P Cr Mo v S Te Se
SKDs1, A 0°*35 0°92 0°*57 07023 512 124 0°94 0°020 — —
B—1 0°36 - 0°95 0°57 0°022 5+08 125 . 094 . 0°018 012 —
B—2 0°36 0°99 0°55 0024 501 1°29 0°91 0°015 0°18 —
C—1 0*36 0°96 - 0°51- 07023 472 123 101 0°021 — 010
C—2 0°36 0°94 0°52 0°027 ) 4°86 1°23 0°97 0+014 — 024
D—1 035 0°86 057 0°023 529 1°26 0°95 0°111 — —
S—1 034 091 0°36 0°022 536 1°33 0°95 0016 0°15 0°10
Table 2. Gas contents and inclusions cleanliness.
Steel A | B—1 | B—2 | c-1 | C—2 | D=1 | S—1
Amount of free curting . . ‘ . e . . Te, 0°15
addeitives Te, 0°12|Te, 0°18| Se, 0°10 | Se, 0724 S, o1t Se, 0°10
: 20 0°+0088 — 0°0067 —_ 0°0047 — L
. o Y
Gas:contents, % N 0°0096 — 0°0090 — 0+0081 — —_
Inclusion content, % 0°11 0°26 042 + 037 0°638 0°86 0°63
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Table 3. Results of fire-crack test.
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Fig. 2. Specimen for fire crack testing.
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070 0.20 VEY
Content of free cutting additives %)
Tool : SKHY, Taol geometry ¢ (0-/5-6-6-6-0-0.2mm)
Cutiing speed' /fm/mm Depth o a/z 20mm,
Feed ; 425 ™fey, Dry

Fig. 4. Relation between cutting force and

: various free cutting additives.
Cutting speed ratio (Cutting speed
for certain tool-life of some steel/

cutting speed for the same tool life

: ‘of base steel A)

Tool : SKH3, Tool geometry : (0°~15°-6°-6°-6°
0°-0*5mm),

Depth of cut:2°*Omm, Dry.

Table 4.

Steel |Excecutting) 00| Tmmnjrew, | anm/ret.

- turning®’ | turning?® cut. ®
A — 100 - 100 100
B—1 | Te, 0°12 115 — —
B—2 |Te, 0°18 118~ 113 130
C—1 {Se, 0°10 100 — —
C—2 |Se, 024 104 101 123
D—1 S, 011 100 - - 107
S—1 * 105 — 125

1) Based on cutting speed for 60min tool life.
2),3) Based on cutting speed for 20min tool life.
* Te, ‘0*15,  Se, 0°10
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