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GRINDER
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Table 9.1 Format of Manufacturing Sequence

Serial Machine Operation $#t  Production Tool Cutting Feed/ rpm Number
Number Descriptiony  Up Time Speed  Feed of cuts/
Assembly Time mimin  rate Pasgssges
Operations
04 CNC Turning - 2 PAD 240 0.5mm/ 1400 4
Lathe rev.
05 " Drilling - 02 BW 200 02mm’ 2200 1
Drill rev.
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G11 G12 G113 Gl G212 G2 Gu G4
Cold work -
Accuracy’ (mm) 0.20 015 0.10 X 1.1 0.20 0.35 0.2
Surface Fnish (um) R, 15 10 25 X 15' 10 08 10
Hot work
Accuracy® (mam) 03 038 015 Q.20 1o X X X
Sarface finish (um) R, 125 15 125 32 4.0 X X X
Mono
Long parts with:
uniform cross
thick section 3 2 1f X X X X X
thin section 4 3 1! X X X 2 X
variable cross
thick section 3 2 1’ X X X 4 X
thin section 4 3 2! X X X 1 X
Short parts with:
uniferm cross
thick section » 2° X X X X 1 4
thin section ¥ 2" X X X X 1 4
variable cross
thick section 3 2* X X X X 1 4
thin section q° e X X X X 1 2
Open
Thick section X X X 3 2! 1 5" 4
Thin section X X X 4 M 1 2" L
Complex
Thick section X X X 2 X 1" 4" 3
Thin section X X X 2 X 1* 4" 3
Very complex
Thin section X X X X X X 2" 1
Notes:

° = a subsequent process Is required.

' = only for symmetrical coss-sections (bars, rod, tubes).
! - waually open only to one side of the parting line.

' — this is an average value. Actual valur depends on size.
* ~ spedial applications can go down t6 0.3 mm.

* = depends on the mw material surface finish.
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Gt GiIz G13 G21 G222 G23 G224
Cold work
Accuracy’ (mm) 020 025 0.10 1.1t 0.20 035 0.2
Surface finish {pm) R LS 1.0 2.5 1.5° 1.0 0.8’ 1.0
Hot work
Accuracy® {mm) 0.30 038 0.15 2.0 X X X
Surface finish (um) R, 12.5 1.5 12.5 4.0 X X X
Mono
Long parts with:
uniform cross
thick section 2 1 3t X X X X
thin section pA 1 4! X X 3 X
variable cross
thick section 2 1 3! X X. 4 X
thin seétion 2 1 4! X X 3 X
Short parts with:
uniform cross
thick section 2 I* X X X 3
thin section 3 2° X X X 1
variable cross
thick section 3" 2° X X X 1 4
thin section 4* 3° X X X 1 2
Open
Thick section X X X 3! 1 5* 4
Thin section X X X 2! 1 5° 4
Complex
Thick section X X X X 1" £ 3
Thin section X X X X 1° 4 :
Very complex
Thin section X X X X X i
Notes:

° — a subsequent process is required.

- only for symmetrical cross-sections (bars. red, tubes),
- usually open only ta one side of the parting line.
~ this is an average value. Actual value depends on size.
- special applications can go down lo 0.3 mm.

- depends on the raw matenal surface finish.
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Gr! Gi2 G1) Gi4 G2} G112 G23 G4
Cold work
Accuracy’ (mm) 020 025 010 X L1* 020 035 0.2
Surface finish (um) R, 1.5 1.0 2.5 X 1.5 i0 0.8’ 1.0
Hot work
Accuracy’ (mm) 030 038 015 020 2.0 X X X
Surface finish (um) R,  12.5 1.5 125 3.2 4.0 X X X
Mono
Long parts with:
uniform cross
thick section 1 2 ¥ X X X X X
thin section 1 2 4! X X X 3 X
variable cross .
thick section 1 2 3! X X X 4 X
thin section 2 1 4! X X X 3 X
Short parts with:
uniform cross
thick section 1° 27 X X X X 3 4
thin section 2" 3 X X X X 1 4
vaniable cross
thick section 3 2" X X X X 1 4
thin section 4" 3t X X X X 1 2
Qpen
Thick section X X X 1 3! 2 5" 4
Thin section X X X 2 3! 1 5° 4
Complex
Thick section X X X 1 X 2 4" 3
Thin seclion X X X 2 X 1° 4" 3
Very complex
Thin section X X X X X X 2" 1

Notes:

* - a subsequent process is required.

~ only for symmetrical coss-sections (bars, rods. tubes),
— usually open only to one side of the parting line.
- this is an average value. Actual values depend on size.
- special applications ¢can go down te 0.3 mm,

~ depends on the raw material surface finish,
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