.‘0. Rainford
®@" PRECISION

Size p1~¢20
Patented in Japan, China, Korea,
% , Taiwan, Germany, Switzerland,
0" J J J Liechtenstein, and Thailand

Material Applications (+ Highly Recommended © Recommended O Suggested)

CS?L*;?S” 3’}!‘;{5 Pregzgined Herdened Steels Cast Iron | Aluminum | Graphite | Copper | Plastics | Glass Filled | Titanium |  Heat | Cemented | Hard Brittle
sa5c Iskssoml NaK Alloys Plastics | Alloys | Resistant | Carbide | (Non-Metalic)
$55¢ | sUS' | HPM | ~BSHRC | ~60HRC | ~70HRC Al sl
(©) (@) @) O O O (©) o ©)

The new tip geometry is ideal for vertical milling on horizontal surfaces.
The selected carbide grade offers excellent resistance to chipping.
The low friction characteristics of the coating offers excellent chip evacuation and wear resistance.

6.5)

1";', 3 /E Bta The shank taper angle shown is not an exact value and to avoid

8358 i ) I —— F 3 contact with the work piece, we recommend the user controls the

°Q 2 0 precise value of this angle. Shank taper angle should not make

8 2 contact with the work piece. Actual measurement is necessary

L when using longer length of cut than the written length.

Total 89 models Unit (mm)
Outside Length Shank Taper Overall Shank .

N“ﬂ(r)r?lir Diameter of Cut Angle Length Diameter et Promotional
oD 2 Bta L od Price £
CZS 4010-0150 . 1.5 . 50 4 £22.72
CZS 4010-0250 2.5 50 4 £22.72
CZS 4011-0250 1.1 2.5 16° 50 4 £31.53
CZS 4012-0250 1.2 2.5 16° 50 4 £31.53
CZS 4013-0300 1.3 3 16° 50 4 £31.53
CZS 4014-0300 1.4 3 16° 50 4 £31.53
CZS 4015-0225 15 2.25 . 50 4 £22.72
CZS 4015-0400 ' 4 50 4 £22.72
CZS 4016-0400 1.6 4 16° 50 4 £31.53
CZS 4017-0400 1.7 4 16° 50 4 £31.53
CZS 4018-0400 1.8 4 16° 50 4 £31.53
CZS 4019-0400 1.9 4 16° 50 4 £31.53
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Unit (mm)

Voo DS legh S omm S oo
®D ) Bta L ®d Price £
CZS 4020-0300 3 . 50 4 £20.75
CZS 4020-0600 2 6 16 50 4 £20.75
CZS 4021-0600 2.1 6 16° 50 4 £25.91
CZS 4022-0600 2.2 6 16° 50 4 £25.91
CZS 4023-0600 2.3 6 16° 50 4 £25.91
CZS 4024-0600 2.4 6 16° 50 4 £25.91
CZS 4025-0375 ok 3.75 i 50 4 £20.75
CZS 4025-0800 8 50 4 £20.75
CZS 4026-0800 2.6 8 16 50 4 £25.91
CZS 4027-0800 2.7 8 16° 50 4 £25.91
CZS 4028-0800 2.8 8 16° 50 4 £25.91
CZS 4029-0800 2.9 8 16° 50 4 £25.91
CZS 4030-0450 3 4.5 & 60 6 £24.69
CZS 4030-0800 8 60 6 £24.69
CZS 4031-0800 3.1 8 16° 60 6 £33.61
CZS 4032-0800 3.2 8 16° 60 6 £33.61
CZS 4033-0800 3.3 8 16° 60 6 £33.61
CZS 4034-0800 34 8 16 60 6 £33.61
CZS 4035-1000 3.5 10 16 60 6 £28.64
CZS 4036-1000 3.6 10 16 60 6 £33.61
CZS 4037-1000 3.7 10 16 60 6 £33.61
CZS 4038-1000 3.8 10 16 60 6 £33.61
CZS 4039-1000 3.9 10 16 60 6 £33.61
CZS 4040-0600 4 6 i 60 6 £25.60
CZS 4040-1100 11 60 6 £25.60
CZS 4041-1100 4.1 11 16° 60 6 £31.99
CZS 4042-1100 4.2 11 16° 60 6 £31.99
CZS 4043-1100 4.3 11 16° 60 6 £31.99
CZS 4044-1100 4.4 11 16° 60 6 £31.99
CZS 4045-1100 4.5 11 16° 60 6 £30.60
CZS 4046-1100 4.6 11 16° 60 6 £31.99
CZS 4047-1100 4.7 11 16° 60 6 £31.99
CZS 4048-1100 4.8 11 16° 60 6 £31.99
CZS 4049-1100 4.9 11 16° 60 6 £31.99
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Unit (mm)
oD 2 Bta L od Price £
CZS 4050-0750 5 7.5 16" 60 6 £27.57
CZS 4050-1300 13 60 6 £27.57
CZS 4051-1300 5.1 13 16° 60 6 £34.45
CZS 4052-1300 5.2 13 16° 60 6 £34.45
CZS 4053-1300 5.3 13 16° 60 6 £34.45
CZS 4054-1300 54 13 16° 60 6 £34.45
CZS 4055-1300 5.5 13 16° 60 6 £31.51
CZS 4056-1300 5.6 13 16° 60 6 £34.45
CZS 4057-1300 5.7 13 16° 60 6 £34.45
CZS 4058-1300 5.8 13 16° 60 6 £34.45
CZS 4059-1300 5.9 13 16° 60 6 £34.45
CZS 4060-0900 9 60 6 £28.64
CZS 4060-1300 6 13 — 60 6 £28.64
CZS 4060-1800 18 60 6 £31.51
CZS 4065-1600 6.5 16 16° 70 8 £41.36
CZS 4070-1050 10.5 70 8 £37.11
CZS 4070-1600 7 16 16° 70 8 £37.11
CZS 4070-2100 21 70 8 £41.05
CZS 4075-1600 7.5 16 16° 70 8 £41.36
CZS 4080-1200 12 70 8 £37.11
CZS 4080-1900 8 19 — 70 8 £37.11
CZS 4080-2400 24 70 8 £41.05
CZS 4085-1900 8.5 19 16° 80 10 £47.87
CZS 4090-1350 135 80 10 £43.32
CZS 4090-1900 9 19 16° 80 10 £43.32
CZS 4090-2700 27 80 10 £54.83
CZS 4095-1900 9.5 19 16° 80 10 £47.87
CZS 4100-1500 15 80 10 £43.32
CZS 4100-2200 10 22 — 80 10 £43.32
CZS 4100-3000 30 80 10 £47.87
CZS 4105-2200 10.5 22 16° 100 12 £68.93
CZS 4110-1650 18.5 100 12 £63.32
CZS 4110-2200 11 22 16° 100 12 £63.32
CZS 4110-3300 33 100 12 £75.44
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Unit (mm)
oD 2 Bta L od Price £
CZS 4115-2200 11.5 22 16° 100 12 £68.93
CZS 4120-1800 18 100 12 £63.32
CZS 4120-2600 12 26 — 100 12 £63.32
CZS 4120-3600 36 100 12 £69.98
CZS 4130-2600 13 26 — 110 12 £86.94
CZS 4160-2400 16 24 . 110 16 £177.84
CZS 4160-3200 32 110 16 £187.07
CZS 4200-3000 20 30 . 125 20 £261.92
CZS 4200-4000 40 125 20 £275.69
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#1.5D flute length type

Model
Number

4010-0150
4015-0225
4020-0300
4025-0375
4030-0450
4040-0600
4050-0750
4060-0900
4070-1050
4080-1200
4090-1350
4100-1500
4110-1650
4120-1800

4160-2400
4200-3000

Model
Number

4010-0150
4015-0225
4020-0300
4025-0375
4030-0450
4040-0600
4050-0750
4060-0900
4070-1050
4080-1200
4090-1350
4100-1500
4110-1650
4120-1800

4160-2400
4200-3000

WORK MATERIAL

Outside
Diameter
(mm)
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20

Milling Amount
mm)

WORK MATERIAL

Outside
Diameter
(mm)

(3]} (3

® N U RN -

—_ = -
N = O w©

—_
(=]

20

MiIIin(g An;ount
mm

Length
of Cut
(mm)
1.5
2.25
3
3.75
4.5
6
7.5
9
10.5
12
13.5
15
16.5
18

24
30

Length
of Cut
(mm)
1.5
2.25
3
3.75
4.5
6
7.5
9
10.5
12
13.5
15
16.5
18

2
30

Spindle
peed
(min™)
18,000
16,000
12,000
10,000
8,500
7,200
6,000
5,000
4,200
3,500
2,900
2,300
2,050
1,850

1,380
1,000

Spindle
peed
(min"
14,500
13,000
10,000
8,000
6,800
5,700
4,800
4,000
3,400
2,700
2,300
1,900
1,700
1,550

1,100
880

Rainford

PRECISION

Vertical
ap
(s Al Depth
150 1
200 1.5
200 2
300 25
300 3
300 4
300 5
300 6
300 7
300 8
300 9
300 10
280 il
260 12
150 Step Amount: 16
Max depth 10
150 Step Amount: 2
Max depth 103
Depth: 1D
% Depth: 0.1D
(Max 10 mm)
Vertical
ap
oy Aol Depth
50 1
80 1.5
80 2
100 25
100 3
110 4
110 5
120 6
110 631
110 631
100 631
100 631
90 631
80 631
150 Step Amount: 1.6
Max 10 depth2
150 Step Amount: 2
Max 10 depth?2
Depth: 1D
%1 Max 6 mm

%2 0.1D depth

(Max 10 mm)

CARBON STEELS
S45C 7 S50C

Annealed Materials
ESosHB)
Slotting
ap
(i v Dept
200 1
550 1.5
550 2
950 2.5
950 3
950 4
1,000 5
1,000 6
1,000 7
950 8
950 9
900 10
900 11
850 12
830 8x
830 103
ap:1D
¥ ap:0.5D
ALLOY STEELS
Annesall(ed Ma'\t%rials
(225~325HB)
Slotting
ap
iy Al Depth
150 1
400 1.5
400 2
650 25
650 3
650 4
700 5
700 6
700 7
700 8
700 9
650 10
650 11
600 12
400 8x
400 103%
ap:1D
#  @p'0.5D

Feed Rate
(mm/min)

1,200
1,800
1,800
2,400
2,400
1,350
1,500
1,600
1,500
1,400
1,300
1,200
1,150
1,100

550
500

Side Milling

ap Qe
Axial Depth | Radial Depth
(mm) (mm)

1.5
2.25
3
3.75
4.5
6
75
9
10.5
12
13.5
15
16.5
18

24
30

0.13%
0.15%
0.23%
0.25%
0.3%
0.8

1

1.2
1.4
1.6
1.8

2

2.2
2.4

3.2
4

ap:Length of Cut

a@e:0.2D

% @e:0.1D

Feed Rate
(mm/min)

900
1,200
1,200
1,800
1,800
1,000
1,100
1,200
1,150
1,050
1,000

900

850

800

440

440

Side Milling

ap ae
Axial Depth | Radial Depth
(mm) (mm)

1.5
2.25
3
3.75
4.5
6
75
9
10.5
12
13.5
15
16.5
18

2%
30

0.13%
0.15%
0.23
0.25%
0.3
0.8

1

1.2
1.4
1.6
1.8

2

2.2
2.4

3.2

4

ap:Length of Cut

@e:0.2D

¥ &:0.1D
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Model
Number

4010-0150
4015-0225
4020-0300
4025-0375
4030-0450
4040-0600
4050-0750
4060-0900
4070-1050
4080-1200
4090-1350
4100-1500
4110-1650
4120-1800

4160-2400
4200-3000

Model
Number

4010-0150
4015-0225
4020-0300
4025-0375
4030-0450
4040-0600
4050-0750
4060-0900
4070-1050
4080-1200
4090-1350
4100-1500
4110-1650
4120-1800

4160-2400
4200-3000

WORK MATERIAL
Outside Length Spindle
Diameter of Cut peed
(mm) (mm) (min")
1 1.5 18,000
15 2.25 16,000
2 3 12,000
25 3.75 10,000
3 45 8,500
4 6 7,200
5 7.5 6,000
6 9 5,000
7 10.5 4,200
8 12 3,500
9 13.5 2,900
10 15 2,300
11 16.5 2,050
12 18 1,850
16 24 1,380
20 30 1,000
Milling Amount
mm)
WORK MATERIAL
Outside Length Spindle
Diameter of Cut peed
(mm) (mm) (min™)
1 1.5 14,500
15 2.25 13,000
2 3 10,000
25 3.75 8,000
3 4.5 6,800
4 6 5,700
5 7.5 4,800
6 9 4,000
7 10.5 3,200
8 12 2,400
9 13.5 1,800
10 15 1,400
11 16.5 1,250
12 18 1,250
16 24 1,250
20 30 1,000
Milling Amount
mm)

Rainford

PRECISION

Feed Rate
(mm/min)

1,200
1,800
1,800
2,400
2,400
1,350
1,500
1,600
1,500
1,400
1,300
1,200
1,150
1,100

550
500

Side Milling

ap ae
Axial Depth | Radial Depth
(mm) (mm)

1.5
2.25
3
3.75
4.5
6
75
9
10.5
12
13.5
15
16.5
18

24
30

0.1%
0.15%
0.23%
0.25%
0.3%
0.8

1

1.2
1.4
1.6
1.8

2

2.2
2.4

3.2
4

ap:Length of Cut

@e:0.2D

% ae:0.1D

Feed Rate
(mm/min)

1,000
1,500
1,500
2,000
2,000
1,150
1,300
1,300
1,300
1,200
1,100
1,000

900

900

440

440

Side Milling

ap ae
Axial Depth | Radial Depth
(mm) (mm)

1.5
2.25
3
3.75
4.5
6
75
9
10.5
12
13.5
15
16.5
18

24
30

0.05%
0.075%
0.13%
0.125%
0.15%
0.4

0.5

0.6

0.7

0.8

0.9

1

1.1

1.2

1.6
2

ap:Length of Cut

ae:0.1D

STRUCTUR‘:’L\IBSTEELS
Recommend water soluble or oil coolant. (Use cutting oils for vertical milling.)
Vertical Slotting
ap aP
Gy AvelDept - (RORES Al Dot
100 0.25%1 400 0.25%1
100 0.375%1 600 0.375%1
200 0.5%1 600 0.5%1
300 1.25 950 25
300 1.5 950 3
300 2 950 4
300 2.5 1,000 5
300 3 1,000 6
300 3.5 900 7
250 4 850 8
250 4.5 800 9
200 5 750 10
200 5.5 750 11
180 6 700 12
Step Amount: 1.6 .
150 Vatiodephxa 830 8%2
Step Amount: 2 .
ise Maxp1 0 depth?2 830 L
., Depth:0.5D ap:1D
+3 Dot 04D #1 20250
(Max 10 mm) %2 ap'0.5D
STAINLESS STEELS
SUS304
Use water soluble or oil coolant.
Vertical Slotting
ap ap
oy AdaiDeotn GRS vl e
150 0.25 250 1
150 0.375 270 1.5
100 0.5 270 2
100 0.625 300 25
80 0.75 300 3
90 1 350 4
100 1.25 400 5
100 1.5 400 6
100 1.75 350 7
90 2% 300 8
90 2% 250 9
80 2% 200 10
80 2% 200 11
70 2% 180 12
70 2% 450 6.43%
70 2% 450 8%
Depth: 0.25D ap:1D
#  Max 2 mm depth % ap:0.4D

¥ 8e:0.05D
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Rainford

PRECISION

PREHARDENED STEELS
HPM / NAK

WORK MATERIAL
(30~45HRC)
Model Soee g Splgglje Feed Rat i & Feed R flomng & Feed Rat Sldegﬂslllng &l
ee eed Rate ' eed Rate ] eed Rate g ;
LT (mm) (mm) (min") (mm/min) AX'?%E)T%pth (mm/min) AX'?%%pth (mm/min) AX'?%%pth Rad(lﬂn[i()apth
4010-0150 1 1.5 14,500 100 0.5 120 1 600 1.5 0.05%
4015-0225 1.5 2.25 12,000 150 0.75 320 1.5 900 2.25 0.075%
4020-0300 2 3 9,000 150 1 320 2 900 3 0.13%
4025-0375 2.5 3.75 7,500 200 1.25 520 2.5 1,200 3.75 0.125%
4030-0450 3 45 6,800 200 15 520 3 1,200 45 0.15%
4040-0600 4 6 5,100 220 2 520 4 700 6 0.4
4050-0750 5 7.5 4,050 240 2.5 520 5 850 7.5 0.5
4060-0900 6 9 3,300 240 3 520 6 1,000 9 0.6
4070-1050 7 10.5 2,900 240 3% 500 6%1 1,000 10.5 0.7
4080-1200 8 12 2,300 220 3% 470 6%1 900 12 0.8
4090-1350 9 13.5 1,900 220 3% 470 61 900 13.5 0.9
4100-1500 10 15 1,500 200 3% 450 6%1 900 15 1
4110-1650 11 16.5 1,350 200 3% 450 6%1 850 16.5 1.1
4120-1800 12 18 1,200 180 3% 420 61 800 18 1.2
4160-2400 16 24 1,110 150 3% 400 4~8%2 440 24 0.83%
4200-3000 20 30 880 150 3% 400 5~103%2 440 30 1%
ap:1D ap:Length of Cut
Millin An)wunt N aeptg: 0.5[():' " %1 aziMaXGmm az:oﬁn[? of Cu
mm © Maxsmm dep 2 8,:0.25~0.5D 5 80:0.05D
HARDENED STEELS
WORK MATERIAL SKD / SKT 7 STAVAX
(45~55HRC)
Mode é?:,tﬁggr I};n Ltj? Spiggge i Vertical a . tSlo'rtlng a S Sldeglplllmg a
eed Rate ] eed Rate ] eed Rate ] -
NITES (mm) (mm) (min") (mm/min) An(arlnlr)ne)pth (mm/min) An(arlnlr)ne)pth (mm/min) An(arlnlr)ne)pth Radgﬁl]%epth
4010-0150 1 1.5 12,900 80 0.25 50 0.25%1 300 15 0.05%
4015-0225 1.5 2.25 10,000 150 0.375 100 0.375%1 650 2.25 0.075%
4020-0300 2 3 8,200 150 0.5 150 0.5%1 650 3 0.13%
4025-0375 25 3.75 7,000 250 0.625 300 2.5 1,000 3.75 0.125%
4030-0450 3 45 6,120 250 0.75 300 3 1,000 45 0.15%
4040-0600 4 6 5,000 220 1 320 4 600 6 0.4
4050-0750 5 7.5 4,300 180 1.25 340 5 800 7.5 0.5
4060-0900 6 9 3,600 160 1.5 360 6 1,000 9 0.6
4070-1050 7 10.5 2,800 160 1.5% 320 7 1,000 10.5 0.7
4080-1200 8 12 2,100 150 1.5% 280 8 1,000 12 0.8
4090-1350 9 13.5 1,600 130 1.5% 240 9 950 13.5 0.9
4100-1500 10 15 1,250 120 1.5% 200 10 750 15 1
4110-1650 11 16.5 1,150 110 1.5% 190 11 720 16.5 1.1
4120-1800 12 18 1,050 110 1.5% 180 12 700 18 1.2
4160-2400 16 24 800 50 1.5% 300 1.6%2 320 24 0.8%
4200-3000 20 30 630 50 1.5% 300 2%2 320 30 1%
ap:1D ap:Length of Cut
Millin An;ount . aept?:SO.ZSD 1 a‘;:o'st 3220,1Dg u
mm ¢ Maxdomm %2 a@:0.1D % 8.:0.05D
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Rainford
PRECISION

@ Standard flute length type

WORK MATERIAL

CARBON STEELS
S45C 7 S50C

Annealed Mat%rials
(~225HB
Model IS)_utsi ?e L?n ﬂg Spindle Vertical a Slotting a Sldeglpllllng -
lameter orCu pee Feed Rate : Feed Rate . Feed Rate : e
A (mm) (mm) (min’ (mm/min) AX|(ar|nI?ne)pth (mm/min) Ax'(arln%pth (mm/min) Ax'(arln%pth Rad(l;ln[.)lgepth
4010-0250 1 2.5 18,000 100 1 200 0.5% 1,200 1.5 0.1
4020-0600 2 6 12,000 150 2 400 1% 1,800 3 0.23%
4030-0800 3 8 8,500 250 3 600 3 2,400 45 0.3%
4040-1100 4 11 7,200 270 4 650 4 1,350 6 0.8
4050-1300 5 13 6,000 300 5 700 5 1,500 7.5 1
4060-1300 6 13 5,000 300 6 700 6 1,600 9 1.2
4070-1600 7 16 4,200 300 7 700 7 1,500 10.5 1.4
4080-1900 8 19 3,500 300 8 700 8 1,400 12 1.6
4090-1900 9 19 2,900 300 9 700 9 1,300 13.5 1.8
4100-2200 10 22 2,300 300 10 700 10 1,200 15 2
4110-2200 11 22 2,050 280 11 670 11 1,150 16.5 2.2
4120-2600 12 26 1,850 260 12 650 12 1,100 18 2.4
4130-2600 13 26 1,400 80 13 300 13 700 19.5 1.3%
" Step Amount: 1.6
4160-3200 16 32 1,380 150 Max 10 depthi 830 8% 550 24 3.2
y Step Amount: 2
4200-4000 20 40 1,000 150 Max 10 depthys 830 103 500 30 4
. . ap:1.5D
Milling Amount w oot 1D a:1D 20:0.2D
mm) . et % ap:0.5D g
(Max 10 mm) ¥ @e:0.1D
WORK MATERIAL A“{‘z%as'?i*g“z”éﬁeé‘)a's
Model é)utsi(ge L(in t? s ind!je - Vertical = e Slotting = o Sideg/l:lling =
lameter orCu pee eed Rate g eed Rate g ‘eed Rate g e
NIF T (mm) (mm) (min’ (mm/min) Ax?rlr%ta)pth (mm/min) Amalﬂ[r)ne)pth (mm/min) Amalﬂ[r)ne)pth Rad(%lg)epth
4010-0250 1 2.5 14,500 50 1 150 0.5% 900 1.5 0.1
4020-0600 2 6 10,000 80 2 300 1% 1,200 3 0.23
4030-0800 3 8 6,800 100 3 400 3 1,800 45 0.3%
4040-1100 4 11 5,700 110 4 450 4 1,000 6 0.8
4050-1300 5 13 4,800 110 5 500 5 1,100 7.5 1
4060-1300 6 13 4,000 120 6 500 6 1,200 9 1.2
4070-1600 7 16 3,400 110 631 500 7 1,150 10.5 1.4
4080-1900 8 19 2,700 110 61 500 8 1,050 12 1.6
4090-1900 9 19 2,300 100 61 500 9 1,000 13.5 1.8
4100-2200 10 22 1,900 100 6%1 500 10 900 15 2
4110-2200 11 22 1,700 90 631 450 11 850 16.5 2.2
4120-2600 12 26 1,550 80 631 450 12 800 18 2.4
4130-2600 13 26 1,100 25 631 180 13 550 19.5 1.3%
" Step Amount: 1.6
4160-3200 16 32 1,100 150 Max 10 depth¢2 300 8% 440 24 3.2
’ Step Amount: 2
4200-4000 20 40 880 150 Max 10 depth 2 300 10% 440 30 4
Depth: 1D . ap:1.5D
Miling Amount x4 Maxomm ap:1D 202D
mm ES epth: 0. ¥ ap:0.5D § e
(Max 10 mm) ’ ¥ 30:0.1D
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Model
Number

4010-0250
4020-0600
4030-0800
4040-1100
4050-1300
4060-1300
4070-1600
4080-1900
4090-1900
4100-2200
4110-2200
4120-2600
4130-2600

4160-3200
4200-4000

Model
Number

4010-0250
4020-0600
4030-0800
4040-1100
4050-1300
4060-1300
4070-1600
4080-1900
4090-1900
4100-2200
4110-2200
4120-2600
4130-2600

4160-3200
4200-4000

WORK MATERIAL

Outside
Diameter
(mm)

0N OEWN =

_ ==
W N = O

—_
(=]

20

Milling Amount
mm)

WORK MATERIAL

Outside
Diameter
(mm)

00 N AR WN -

—_ = s
W NN - O 0

—_
(2]

20

Milling Amount
mm)

Length
of Cut
(mm)

25

6

8
1
13
13
16
19
19
22
22
26
26

32
40

Length
of Cut
(mm)

25

6

8
1
13
13
16
19
19
22
22
26
26

32
40

Spindle
peed
(min”
18,000
12,000
8,500
7,200
6,000
5,000
4,200
3,500
2,900
2,300
2,050
1,850
1,100

1,380
1,000

Spindle
pee

=

(min’

14,500
10,000
6,800
5,700
4,800
4,000
3,200
2,400
1,800
1,400
1,250
1,250
1,050

1,250
1,000

Rainford

PRECISION

Vertical Slotting
ap EN
Gy AxiDepth (RS Al Depth
100 0.25%1 400 0.25%1
200 0.5%1 600 0.5%1
300 1.5 600 3
300 2 650 4
300 25 700 5
300 3 700 6
270 3.5 700 7
250 4 700 8
220 45 700 9
200 5 700 10
190 5.5 680 11
180 6 650 12
55 6.5 180 13
180 e 0 1082
_, Depth:0.5D ap:1D
% Do oqp) 1 a0z
(Max 10 mm) %2 ap:0.5D
STAINLESS STEELS
SUS304
Use water soluble or ail coolant.
Vertical Slotting
ap ap
oy, AxiDeptn (06 Al Depth
150 0.25 250 0.5
100 0.5 270 1
80 0.75 300 1.5
90 1 350 2
100 1.25 400 25
100 1.5 400 3
100 1.75 350 35
0 231 300 4
90 2351 250 4.5
80 2% 200 5
80 2% 200 55
70 23%1 180 6
20 1.5%2 120 6.5
70 23%1 450 1.6%
70 231 450 2%
51 MoxD mradepth 05D
%2 Max 1.5 mm depth # ap:0.1D

STRUCTURAL STEELS
§S400

Recommend water soluble or oil coolant. (Use cutting oils for vertical milling.)

Feed Rate
(mm/min)

1,200
1,800
2,400
1,350
1,500
1,600
1,500
1,400
1,300
1,200
1,150
1,100

550

550
500

Feed Rate
(mm/min)

1,000
1,500
2,000
1,150
1,300
1,300
1,300
1,200
1,100
1,000

900

900

900

440

440

Side Milling
ap Qe
Axial Depth | Radial Depth

(mm) (mm)
1.5 0.1
3 0.23
4.5 0.3%
6 0.8
7.5 1

9 1.2
10.5 1.4
12 1.6
13.5 1.8
15 2
16.5 2.2
18 2.4
19.5 1.3%
24 3.2
30 4
ap:1.5D

ae:0.2D

% @e:0.1D
Side Milling
ap ae
Axial Depth | Radial Depth

(mm) (mm)
1.5 0.05%
3 0.1
4.5 0.15%
6 0.4
7.5 0.5

9 0.6
10.5 0.7
12 0.8
13.5 0.9
15 1
16.5 1.1
18 1.2
19.5 0.65%
24 1.6
30 2
ap:1.5D
ae:0.1D

¥ @e:0.05D

Phone: 01744 889726 ~ Email: sales@rainfordprecision.com ~ Web: www.rainfordprecision.com



WORK MATERIAL
Outside
Nomper  Dlamete
4010-0250 1
4020-0600 2
4030-0800 3
4040-1100 4
4050-1300 5
4060-1300 6
4070-1600 7
4080-1900 8
4090-1900 9
41002200 10
41102200 11
41202600 12
4130-2600 13
4160-3200 16

4200-4000 20

Milling Amount
mm)

WORK MATERIAL

Outside

Nomber  Diameler
4010-0250 1
4020-0600 2
4030-0800 3
4040-1100 4
4050-1300 5
4060-1300 6
4070-1600 7
4080-1900 8
4090-1900 9
4100-2200 10
4110-2200 1
4120-2600 12
4130-2600 13
4160-3200 16

4200-4000 20

Milling Amount
mm)

Length
of Cut
(mm)

25

6

8
1
13
13
16
19
19
22
22
26
26

32
40

Length
of Cut
(mm)

25

6

8
1
13
13
16
19
19
22
22
26
26

32
40

Spindle
peed
(min™)
12,900
9,350
6,120
5,250
4,460
3,600
2,850
2,320
1,700
1,250
1,100
1,050
1,000

960
770

Spindle
peed
(min")
12,900
8,200
6,120
5,000
4,300
3,600
2,800
2,100
1,600
1,250
1,150
1,050
900

800
630

Rainford

PRECISION

PREHARDENED STEELS
HPM / NAK

Vertical
ap
(o, Al Dept
80 0.5
110 1
120 1.5
130 2
150 2.5
160 3
140 2%
90 2%
80 2%
60 2%
55 2%
50 2%
setting disable setting disable
40 23
40 23%
Depth: 0.5D

% Max 2 mm depth

setting disable| setting disable setting disable setting disable

Vertical
ap
oy | Al Dept
80 0.25
150 0.5
250 0.75
220 1
180 1.25
160 1.5
160 1.5%1
150 1.5%1
130 1.5%1
120 1.5%1
110 1.5%1
110 1.53%1
50 Step Amount: 1.6
Max 10 depth?2
50 Step Amount: 2
Max 10 depth?2
Depth: 0.25D

#1 Max 1.5 mm
%2 Depth: 0.1D

(Max 10 mm)

(30~45HRC)
Slotting
ap
(g A Deoty
140 1
230 2
270 3
320 4
360 5
360 6
340 7
320 8
250 9
180 10
170 11
160 12
100 6.5%
350 8
350 103
ap:1D
¥ ap:0.5D
HARDENED STEELS
SKD / SKT / STAVAX
(45~55HRC)
Slotting
ap
iy Al Depth
50 0.25%1
150 0.5%1
300 1.5
320 2
340 25
360 3
320 35
280 4
240 45
200 5
190 5.5
180 6

300
300

%1

1.6%2

2%2

ap:0.5D
ap:0.25D

%2 ap:0.1D

Feed Rate
(mm/min)

270
400
450
500
540
540
540
480
410
340
320
320
300

380
380

Feed Rate
(mm/min)

300
650
1,000
500
520
540
520
500
470
450
440
420
370

320
320

Side Milling
ap ae
Axial Depth | Radial Depth
(mm) (mm)
1.5 0.2
3 0.4
4.5 0.6
6 0.8
7.5 1
9 1.2
10.5 1.4
12 1.6
13.5 1.8
15 2
16.5 2.2
18 2.4
19.5 1.3%
24 1.6%
30 23%
ap:1.5D
ae:0.2D
% @e:0.1D
Side Milling
ap de
Axial Depth | Radial Depth
(mm) (mm)
1.5 0.053%
3 0.1
4.5 0.15%
6 0.4
7.5 05
9 0.6
10.5 0.7
12 0.8
13.5 0.9
15 1
16.5 1.1
18 1.2
19.5 0.65%
24 0.8%
30 1%
ap:1.5D
@e:0.1D
¥ @e:0.05D
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®@" PRECISION

#3D flute length type

CARBON STEELS
WORK MATERIAL Annesiod Natrials
525
. . Vertical Slotting Side Milling
N’\ﬂ%j;ér é?:rtﬁggr IE;n Ltl? 3 plgglie Feed Rate Axi ﬁj" h Feed Rate Axi |aDp h Feed Rate Axi ﬁj" h | Radi ?E h
(mm (mm) (min™) (mm/min) I?mme)pt (mm/min) m(amme)pt (mmymin) I?mme)pt g ('?nm‘)ept
4060-1800 6 18 5,000 200 6 500 6 1,600 18 0.6
4070-2100 7 21 4,100 200 7 450 7 1,450 21 0.7
4080-2400 8 24 3,200 150 8 400 8 1,300 24 0.8
4090-2700 9 27 2,400 140 9 350 9 1,150 27 0.9
4100-3000 10 30 1,850 120 10 320 10 1,000 30 1
4110-3300 11 33 1,650 100 11 300 11 900 33 1.1
4120-3600 12 36 1,500 90 12 300 12 800 36 1.2
Milling Amount . . ap:Length of Cut
& Depth: 1D a:1D 201D
ALLOY STEELS
WORK MATERIAL Annesall(eé SIvlcél'\tllerials
(225~325HB)
Mode Sutsi ?e L?n t? Spindle Vertical = Slotting = S|deél\,4;II|ng =
iameter of Cu pee Feed Rate ; Feed Rate ; Feed Rate ; T
Number Gii) G (min™) (mmmin) AXI?rlrEne)pth (mmfmin) AXI?rL]l?n%pth (mmfmin) AXI?rln?ne)pth Radgﬁl] rl%t)apth
4060-1800 6 18 4,000 60 6 350 6 1,200 18 0.6
4070-2100 7 21 3,400 60 6 330 7 1,150 21 0.7
4080-2400 8 24 2,700 50 6 300 8 1,050 24 0.8
4090-2700 9 27 2,050 50 6 270 9 1,000 27 0.9
4100-3000 10 30 1,500 40 6 240 10 900 30 1
4110-3300 11 33 1,350 40 6 220 11 850 33 1.1
4120-3600 12 36 1,200 30 6 200 12 750 36 1.2
Milling Amount . ap:Length of Cut
ol Max 6 mm depth ap:1D 201D
STRUCTURAL STEELS
WORK MATERIAL §5400
Recommend water soluble or oil coolant. (Use cutting oils for vertical milling.)
. . Vertical Slotting Side Milling
N’meér é:i):rtrfggr IE;n Ltl? 3 plgg}ie Feed Rate Axi ﬁj" h Feed Rate Axi |a[§ h Feed Rate Axi ﬁj" h | Radi ?ED h
(mm) (mm) (min") (mmjmin) I?mme)pt (mm/min) m(amme)pt (mm/min) I?mme)pt a ('?nm()ept
4060-1800 6 18 4,000 120 3 300 6 1,300 18 0.6
4070-2100 7 21 3,400 110 3.5 280 7 1,200 21 0.7
4080-2400 8 24 2,700 90 4 250 8 1,150 24 0.8
4090-2700 9 27 2,100 80 45 230 9 1,050 27 0.9
4100-3000 10 30 1,500 70 5 200 10 1,000 30 1
4110-3300 11 33 1,350 65 55 190 11 950 33 1.1
4120-3600 12 36 1,200 60 6 190 12 900 36 1.2
Milling Amount . . ap:Length of Cut
Tl Depth: 0.5D ap'1D 201D

Phone: 01744 889726 ~ Email: sales@rainfordprecision.com ~ Web: www.rainfordprecision.com



Rainford
PRECISION

STAINLESS STEELS
WORK MATERIAL SUS304
Use water soluble or oil coolant.
Model Sige. | Lengm ? plgglie Feed Rt = & Feed Ral e &l Feed Rat SldeaM:"mg &L
ee eed Rate : eed Rate : eed Rate : -
iTLEes (mm) (mm) (min’ (mm/min) Ax'?“r)r%pth (mmymin) AX|(arInI1;%pth (mm/min) Ax?m%pth Rad('ﬁir[g?pth
4060-1800 6 18 2,800 40 1.5 200 3 900 18 0.3
4070-2100 7 21 2,450 40 1.5 190 35 950 21 0.35
4080-2400 8 24 2,100 40 1.5 180 4 950 24 0.4
4090-2700 9 27 1,700 30 1.5 170 45 1,000 27 0.45
4100-3000 10 30 1,400 30 1.5 150 5 1,000 30 0.5
4110-3300 11 33 1,250 30 1.5 140 oI5 1,000 33 0.55
4120-3600 12 36 1,150 25 1.5 130 6 950 36 0.6
Milling Amount . ap:Length of Cut
2am) Max 1.5 mm depth ap:0.5D 86:0.05D
PREHARDENED STEELS
WORK MATERIAL HPM / NAK
(30~45HRC)
Vode D?;E L (fgr Ién 5? S p'g g!je - Vertical a — Slotting a e Sldegl:lhng a
ee eed Rate : eed Rate ; eed Rate : .
Number (m (mm) min™) (mmfmin) Ax?rlnl%e)pth (mmfmin) AXI?rIn?ne)pth (mm/min) Ax?rInIane)pth Rad(ﬁl1 nIa)epth
4060-1800 6 18 3,000 — — 160 6 600 18 0.3
4070-2100 7 21 2,500 = = 160 6 700 21 0.35
4080-2400 8 24 2,150 — — 150 6 750 24 0.4
4090-2700 9 27 1,850 — — 150 6 800 27 0.45
4100-3000 10 30 1,500 — — 140 6 900 30 0.5
4110-3300 11 33 1,350 = = 130 6 850 33 0.55
4120-3600 12 36 1,200 — — 120 6 800 36 0.6
Milling Amount I . ap:Length of Cut
m) setting disable ap:Max 6 mm 86:0.05D
HARDENED STEELS
WORK MATERIAL SKD / SKT / STAVAX
(45~55HRC)
Model Ssige. | Lengm 3 plgglie Feed Rt = & Feed Ral - & Feed Ral SldeaM:"mg &
ee eed Rate - eed Rate : eed Rate - :
N7 (mm (mm) (min™ (mm/min) Ax'?“r)r%pth (mmymin) AX|(arInI1;%pth (mm/min) Ax?m%pth Rad('ﬁir[g?pth
4060-1800 6 18 3,600 — — — — 540 18 0.3
4070-2100 7 21 2,900 — — — — 520 21 0.35
4080-2400 8 24 2,300 — — — — 500 24 0.4
4090-2700 9 27 1,700 = = = = 470 27 0.45
4100-3000 10 30 1,250 — — — — 450 30 05
4110-3300 11 33 1,100 — — — — 420 33 0.55
4120-3600 12 36 1,000 — — — — 400 36 0.6
Milling Amount I I ap:Length of Cut
mm setting disable setting disable 30:0.05D
Phone: 01744 889726 ~ Email: sales@rainfordprecision.com ~ Web: www.rainfordprecision.com
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0.. PRECISION

Side Milling
Qe ap * Axial Depth (mm)
Qe - Radial Depth (mm)

Slotting
ap © Axial Depth (mm)
D : Outside Diameter (mm)

-
'

0

Note:

+Decrease both spindle speed and feed rate proportionally when the milling parameters exceed the machines maximum speed, or when the
tool is chattering and heats up to a red color.

-These milling parameters are calculated based on the shortest overhang length. Longer overhangs may require an adjustment to the milling parameters.
-Reduce the milling amount and feed rate in accordance with required milling precision.

-Spindle rigidity should be considered when setting milling parameters, especially for Z-Axis drilling.

+When slotting, using Z-Axis drilling, the milling parameters should promote good chip evacuation.

-Reduce the milling amount when chips clog on the tool during Z-Axis driIIin_P.

+The milling parameter of outside diameter 16 and 20 is calculated based on BT50 spindle type. Decrease 50% milling amount for BT40 spindle type.
+Recommend water soluble or oil coolant.

*Recommend water soluble coolant (through spindle t¥{pe) for Stainless Steels and Aluminum Alloys.

*Recommend oil coolant for Titanium Alloys and Heat Resistant Alloys.

4 Flute UTCOAT Square End Mills for Part Milling

CZS The 2 in 1 Advantage

Drilling and Milling in a Single Tool! %2 Cycle Time!

Patented special
tip profile design

Tool1:
Pilot Hole Drill

Drills and Mills

Drilling and Milling in a Single Tool
Special Tip Profile Design for Smooth Chip Evacuation

Normal 4 Flutes Conventional End Profile

Chips made by the outer edge— Bigger
Chips made by the inner edge —Trapped

Normal 4 flute end mill easily clogs —

=» Impossible to Drill

Gap on
Main Flute

Big chips come from the sub flute
CZSs

The outer edge of the main flutes
are not used in the drilling cycle

Small chips come from the main flute
Good chip evacuation from the inner edge

Allowing for High Speed Drilling

Phone: 01744 889726 ~ Email: sales@rainfordprecision.com ~ Web: www.rainfordprecision.com



0. Rainford
[ ) PRECISION

Pocket Milling Example
CZS ¢8 X Length of Cut 12

SCM420H

Drilling and Milling — 144 min

CZS — 72 min

After milling 864 holes (32 pieces)

Pocket Size : 9 x 15 x Depth 4 mm

Spindle Speed 2,700 mint

Z-Drilling Feed Rate | 220 mm/min

XY Milling Feed Rate | 500 mm/min

Number of holes 864 holes

Coolant Water Soluble

Z-drilling Depth 1 mm X 4 times Dwell 0.1 sec

Less cycle time! More tool life left after milling 864 holes!

Comparison with Conventional Model
CZS ¢6.5 X Length of Cut 16

IR

Conventional 4 Flute Square

— —

S45C

IC‘; “ﬂleveri—ﬁ Spindle Speed 2,200 min”!
WOTK{PIEGE! o ;
= Z-Drilling Feed Rate 100 mm/min
Slotting Feed Rate 400 mm/min
Axial Depth a 3mm
Overhang Length 25 mm
Coolant Air Blow (Through Spindle)
i i Slitting 6.5 % 24.5 X3 mm
IS Sl Spot Igacinq 6.5 X3 mm

Variable Pitch Prevents Chattering!

Phone: 01744 889726 ~ Email: sales@rainfordprecision.com ~ Web: www.rainfordprecision.com





