OPERATING MANUAL

KNURLNG TooL F/91 /F/92 1 C693

KNURLING PROFILES AND PRODUCTION PROCESS

Please read this operating manual carefully. Correct assembly of the tool will save you set-up time and allow you to achieve optimal results.

F791 /F792 series forming C693 series cutting

Machining Knurling profiles on the workpiece:
direction S

axial Selection of knurling wheels: Selection of knurling wheels:
3 x AA 3xBR 3xBL 1xBR/2xBL Jl3xAA 1 xBL15°/2 x BR15°
1 xBL/2XBR

Table 1: Knurling profiles

Ordering spare parts:
Jaw set Jow set Jawset

791 series 792 series 693 series
Please specify the fool number
and the corresponding position

number (see Figure 1).

Fig. 1: Overview of jaw variant ® @

F791 /F792 series forming

C693 series cutting

Knurling profile production process

production process i) el

RAAknurl with RGE left-hand /
sfraight pattem Woriece | 3xknuingwheel A4 | right-hand knurling,
raised points, 30°
RBL lefthand knurl
Workpiew\ 3xknurling wheel BR
RBRright-hand knurl RGE left-hand /
Woriece | 3xknuringwheelBL | right-hand knurling,
raised points, 45°
RGE left-hand / 201 knuringwheelBL
right-hand knurling, Woriiece (0 1@xknuringuhedIER > X
raised points, 30°
y / 1 (1)xknuring wheel BL15®

Table 2: Manufacturing process

TOOL ADJUSTMENT

1. General information

Produce a chamfer (30°- 45°) on the workpiece with a minimum width corresponding to half of the pitch of the knurling wheel on
the start of the workpiece. Tool shank (Fig. 1, Pos. 7) is not included in the scope of supply.

The concentricify of the workpiece must be max. 0.03 mm.

2. Tool setting

The following points must be observed for optimal adjustment and use of the tool.

Knurling jaw assembly

Various jaws are pre-assembled depending on the tool type. Conversion between the cutting process (C693 series), forming (F791 series)
and knurling up fo a shoulder (F792 series) can take place by using different jaw sets. These variants are shown in Figure 1 (A - C).
Removal:

If it is necessary to change jaw sets, first loosen the clamping screws (Fig. 1, Pos. 2) of the clamping segment (Fig. 1, Pos. 3).Then turn the
spindles (Fig. 1, Pos. 5) clockwise (CW) until the individual knurl holders (Fig. 1, Pos.A - C) can be removed.

Installation:

Slide the knurl holders (Fig. 1, Pos.A - C) individually info the guide slots of the base body (Fig. 1, Pos. 1) and move the jaws together by
means of spindles which are turned counterclockwise (CCW).

If all knurl holders are screwed in, fension the clamping segment with the clamping screws.

Note: In the installed state, the spindle aligned fo the machine side can be reached through the passage (Fig. 1, Pos. 6).

For production of an RGE45° knurl using jaw set C693, a knurling wheel with a left spiral direction must be installed in the left jaw (1).
(Example: T x BL15° & 2 x BR15°)

3. Centring of the tool

The centring must be carried out for each individual knurl holder.

The following points must be observed for this purpose.

1.Clamp the tool holder in the machine

2. Loosen the clamping screws

3.0pen the jaws with the spindle and move over the workpiece in the Z-direction

4.Move the jaws together until all knurling wheels come into contact with the work-
piece diameter (Carry out for each knurl holder individually!)

5.0pen the jaws one scale mark wide with the spindles and move out of the compo-
nent in the opposite Z-direction.

6. Adjust the profile depth according o chapter 4

7.Then re-tighten the clamping screws and fix the adjusted diameter

Knurling wheel assembly

Forming (jaw set F791):

Loosen the threaded pin (Fig.2, Pos.A3) and screw in the rear threaded pin

(Fig.2,Pos. Ad) so that the axte pin (Fig.2, Pos.A2) can be removed.Then, change

the knurling wheel (Fig. 2, Pos.A5) and fix it with the axe pin in the groove.

Note:

Unscrew the previously screwedHin threaded pin (Pos.A4) the amount of thread screwed
in.Align the clamping surface of the axle pin so that itis fensioned after the fightening of
the front threaded pin (Pos.A3).

Forming up fo the shoulder (jaw set F792):

Loosen the threaded pin (Fig. 2, Pos.B4) and remove the shoulder bolt (Fig. 2, Pos.B2) and
knurling wheel (Fig.2, Pos.B5) and race (Fig.2, Pos. B3). it the new knuriing wheel with
race on the shoulder bolt and clamp it with the threaded pin in the knurl holder Align the
clamping surfoce of the shoulder bolf so that it is fensioned by the threaded pin.

Cutting (jow set C693):

Complefely loosen the forx screw (Fig. 2, Pos.C5) and remove the wosher (Fig.2, Pos. C4)
and knuring wheel (Fig.2, Pos. C3) and bearing bush (Fit.2, Pos.C2).Then fita new
knurling wheel on the bearing bush and fighten screw it together with the jaw (Fig. 2, Pos.
C1) with the forx screw.

Note:Torque specifications inTable 3,chapter 7.

791 series

Fig. 2: General view + Jaw variations

4. Setting the profile depth
Setfing of the profile depth takes place dfter the centring of the knurl holders.This depends on the knurling process, pitch, profile and material displacement fo be carried out.
Forthis purpose, fum the spindles of the knurl holders (Fig. 1, Pos. 5) clockwise (CW).One spindle mark comesponds fo 0. 1mm, refering fo the diomefer.

Fom knurling: Cutknurling:

Seffing = pitch — material deformation Setfing comesponds fothe half piich

Example: Profile: RBL30°/ RBR30%/ pitch: 1.0 mm/ Example: Profile:RAA/ pitch: 1.0 mm/workpiece @ 15 mm / Material: Free-cutfing steel
Workpiece @:25 mm/Material Brass Seffing=1.0mm/2=05mm

Sefting=1.0mm-04mm=06mm
Setting on scale =2distment _86mm _ 4 scqle marks Setiing on scale = Adustment _05mm _ 5 5416 marks

=1scolemark = 0.1 mm

Note:In order fo compensate for point 5, chapter 3 and possible thread play; adjust one addifional scale mark.

5. Feed rate in Z direction

6. Checking the profile depth

90°
% After adjusting the working area and fixing the tool, the tool can be The correct profile depth has been reached when the profile is knurled completely
= moved over the component axially in the Z-direction (Fig. 4). (Fig. 5 ref. 1). Ifthe profile is not knurled (Fig. 5, ref. 2), adjust the spindles an
6 The feed rate according to chapter 9 must be observed during the additional scale mark and run the workpiece through again. Running info the ]
= process. If the desired length of the knurling is reached, disengage workpiece againis possible, because the knurling wheels catch in the existing 1 ,’"
g: in the opposite Z-direction. profile.
Note: Depending on the profile and pitch which are used, the -
feed rate in the opposite Z-direction can be 0.5 mm to Tmm (1) Formed profiie (2) Unformed profie
higher than during the knurling. Fig 5 Diferent pofie pfe
With increasing pitch, a higher feed rafe can be selected. o 19. o Derent profle patlem
gp g Fig. 4: Feed rafe in Z direction
7. Manufacturer’'s recommendation 9. Guidelines for cutting speed and feed rates 10. Material displacement
Replace the axle pin (Fig. 2, Pos.A2), shoulder bolt (Fig. 2, Pos. B2), knurling wheel (Fig. 2, Pos. A5 + Pos. B5 + Pos. C3), bearing bush or f (mm] Pich [mm] 3 04 05 06 07 08 10 12 15
race (Fig. 2, Pos. C2 + Pos. B3) and countersunk screws (Fig. 2, Pos. C5) and knurling wheels (Fig. 2, Pos. A5 + B5 + C5) affer an appropri- Vg Wotpece | Kutng Yol - ol votorion | Workpiece P ——
e - atera whee " mm
ate number of cycles — no later than upon appearance of significant wear or deviating process parameters. amml g ) = 0”2‘”"”’]“]0 = . [] 008 | 014 | 018 | 022 | 027 | 029 | 035 | 080 | - | - | -
An adequate flow of coolant or cutting oil is recommended! fo 5 15 008 | 014 | 078 | 023 | 030 | 040 | 044 | 050 | 060 | 065 | 070
Nofe: 0 <10 01520 | 20 | 50 | 004 | 008 | 014 | 009 | 006 | 005 % 008 | 015 | 023 | 024 | 028 | 035 | 044 | 053 | 062 | 070 | 098
) . . . Steel 10-40 [10/16/20/25| 25 | 85 | 005 | 010 | 020 | 013 | 010 | 007 5 010 | 015 | 020 | 025 | 028 | 030 | 042 | 041 | - | - | -
- Always use knurling wheels with the same pitch 00 | 23 | % | & [ oo | oo | 0% [ os | oz | 08 15 010 | 015 | 019 | 025 | 030 | 034 | 045 | 051 [060 | - | -
— A material displacement of min.0.03 mm and max. 0.1 mm can arise during the cut knurling 100-2%0 | 20/2%5 | % | 0 | 005 | o0 | 0% | 020 | 013 | 009 B |00 0100 0% ) 05 0% 081 001062 - | -
) N § N e X 5250 2% 30 © 005 010 032 021 014 010 Brass 5 008 | 012 | 018 | 020 | 021 | 022 | 025 | 028
- If the screws loosen with use of the C693 series (Fig. 2, Pos. C5) during the process, use of Loctite is highly recommended. sones 0 1 orem | B | % oo | oo | o |0 |05 | 0o 5 010 | 014 | 020 | 026 | 028 | 029 | 035 | 041 | 044 | 048 | 085
steel 10-40 [10/16/20/25| 20 | 50 | 005 | 010 | 017 | om | 009 | 006 2% 010 | 015 | 020 | 025 | 028 | 030 | 036 | 043 | 046 | 050 | 083
40-100 | 15/20/25 | 25 | 50 | 005 | 010 | 021 | 015 | 010 | 007 Auminium 5 009 | 015 | 019 | 023 | 028 | 030 | 041 | 040 | - | - | -
- - 00-250 | 20/35 | 25 | s0 | 005 | o0 | 026 | o7 | om | o008 15 010 [ 015 | 019 | 026 | 029 | 033 | 045 | 051 | 057 [ 065 | -
Designation Torque >250 % 25 | 5 | 005 | 010 | 027 | 018 | 012 | 09 ] 009 | 015 | 019 | 026 | 029 | 032 | 045 ] 052 | 059 | 065 | 075
N <10 10/15/20 30 75 004 008 015 009 006 005 2 i 3
VI3 threaded i 1.5Nm Fig.2, Pos. A3+A4 boss 10-40  |10/15/20/25| 40 | 85 | 005 | 010 | 021 | 014 | om | 007 Table 7:Knuring profiecc. fo DING2: RAA
readed pin . ) - )] A
p Fig. 2, Pos. B4 137]205% ]52/02?2/525 32 g gg g_:g g_;f 3;? g}j g_gg Pifch [mm] 03 04 05 06 07 08 10
1.5Nm Fig.2,C5 >250 2% 45 | 90 | 005 | 010 | 03 | 022 | 015 | om Workpiece & ) :
E ‘ M3 countersunk screw 9 P o sz |2 | | oot | oos | o | on | ace | 006 Material b Enlargement of workpiece diameter in mm
<C ‘ M4 clamping screw 3Nm Fig.1,Pos.2 10-40 [10/16/20/25| 30 | 65 | 005 | 010 | 025 | 016 | 013 | 009 Free-cutfing 5 0.11]0.15]0.20]024|0.28]034|045]085| - | - | -
E Table 3: Tqu espec'rﬁcu’rions 40-100 10/20/25 35 70 005 | 010 | 031 023 | 015 | 010 steel 15 0.11/0.15] 022 |0.26 | 0.30 | 0.35 | 0.45 | 0.52 | 0.67 | 0.73 | 0.85
3 u 100-250 20/25 35 70 005 010 038 025 016 on 25 0.11(0.14]023|0.25|0.28 | 0.36 | 0.45| 0.56 | 0.70 | 0.72 | 0.90
8 >250 2% 35 70 | 005 | 010 | 040 | 02 | 018 | 013 Stainless steel 5 009 0.14]019]025( 031|034 |045|082| - | - | -
. . . 15 0.12(0.20 023 | 0.31 [ 0.35 | 0.40 | 0.51 | 0.62 | 0.66 | 0.73 | 0.97
= 8. TrOUb'eShOOflng Table 5: Cutting speed and feed rate / forming 2 012 [ 0.18 024|027 037 | 0.39 | 0.49 | 0.59 | 0.80 | 0.84 | 0.96
- : Fmmitaion) 5 {010[015 | 021 023 [024 031 041 [047 055 05 [ 063
Problem: Reason /Cause: Solution: LS R — velmiminl L Axial 2 011015 022|022 025|030 0.40 045 | 0.55 | 0.61 | 0.68
o . L ) . Material piece Pitch [mm] Auminium 5 012]0.14|021(024(029|034]041[051| - | - | -
Profile is not completely knurled  The profile depth setting is not Increase the profile depth setting  mm) 03 |05 | =10 15 0.12] 018023 0.26 | 0.36 | 040 | 0.50 | 0.56 | 056 | 061 | 0.75
correct (see chapter 4, Setting the profile depth) 2l o |\fom) | o ol Toble & Kot 5 - U‘ZT 0|;|‘;\180225R;L?Of/S;B;;gO"MO 0581077] 0821096
i I able 8: Knurling profile acc. fo :
Spangle collets on the profile - Residence fime in the engagement - Observe residence time (3 - 10 rotations of the 1;130 &giiglﬁﬁziﬂ,z 50 ;3 005 [0.10] 028 To16 012 010 Pich [mm] Elica G R G R ER G
(F791/F792 series) too long workpiece) free-cuing 30 00 | 14.5/215/32/42 | 65 | 110 | 005 |0.10] 035 | 025 | 017 | 011 ——
f . . . . 100-250 215/32/42 65 110 | 0.05 [0.10] 042 [ 028 018 | 013 Material . Enlargement of workpiece diameter in mm
- - [mm]
Tooth pitch does not reach the workpiece - Adjust rough turn diameter and / or pitch ZIEE)O i 22 ]f(s 883 E;ﬁ i 02 852 AT —— b 01210161020 [o25 1058 o Toss | aes | T 1=
. < . 5
Finished diameter of the workpiece ~ —Incorrect rough turn diameter - Adjust the rough turn diameter of the workpiece Stiess | 1040 [897145/215/32/42] 30 | 50 | 006 [010] 020 [013 [ 010 [ 007 stee ;2 g:; g?z g:;g gzg ggg g;; 822 ggg g(;; gz; g::
i —Vari influential factors not taken  — i i i 40-100 | 145/215/32/42 | 35 | 60 |005[0.10] 025 [0.18 012 | 0.08 N 11 1 020] 0 136 0.39 | 0. N I
incorrect in(;oocL:)Snsidg?oTi :n actors not take O:setrve]tgenglrkp;ecg deformation according to Seel T 5 35 4 % T 60 Toos ToT0T 025 To20 013 To005 Stainless sieel 155 813 gfg 32‘;‘ ggj ggg ggj gjg ggg AT
chapter 10, lable / — >250 32/42 45 | 55 | 0.05[0.10] 031 [0.21 | 0.4 | 0.10 % 011 10131020 025|028 032 0.44 | 052 | 067 | 0.70 | 0.83
- : - - e <10 89/145/215 55 | 100 | 004 [0.08] 022 [ 014 009 [ 008 5 0121 0131016]020 024|028 032038 - | = | -
Heavy material deformation at - Feed rate values not correct - Adjust cutting data as specified in chapter 9 o |00 Je5 1457215 507 02| 70 || 126 | 005 010} 031|020 | 016 [ 011 foss 15 [012|016] 016|024 ] 028 | 030|039 | 0.40 | 0.48| 052 | 063
: ; X . . X . ss [ 40— i i
knurling end (F791/F792 series) - Profile depth is not correct - Adjust the profile depth setting 00250 215/32) 42 50 | 155 006 [010 046 [051 [ 020 [018 5 S o 8 o) 0481050,068
(see chapter 4, Setting the profile depth) >250 32/42 115 | 140 ] 005 1010} 049 1032 | 022 | 0.15 15 011014020 0.25 | 028|033 | 043 | 0.54 | 0.67| 071 | 0.89
oy [5o7 145 515 37 v a0k Tot0 01 Tan oo oo __Jon]ois] oz oas 00| oae]oss  os8 [0r o
Tooth base is knurled unevenly Centring is not correct Centre the ool as specified in chapter 3. ominum (207001 1457215732 22 10 e 005 To101 021 015 010 o0~ Table 9: Knurling profile acc. to DIN82: RGE30°
100-250 215/32/42 110 | 160 | 0.05 [0.10| 0.25 | 0.17 | 0.11 | 0.08
>250 32/42 130 150 | 0.05 |0.10| 0.27 | 0.18 | 0.12 | 0.08

Table 4: Troubleshooting

Table 6: Cutting speed and feed rate / cutting
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