OPERATING MANUAL -
FORM KNURLING TOOL F/5 |

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.

F751 series Ordering spare parts:

Machini i iece:
nng _Knumng proﬂes on mem@|em Please specify the tool number

direct
Ireciion ﬂ ﬁ : and the corresponding position
number (see Figure 1).

radiial / Selection of knurling wheels:

radiol and axial 2xAA 2xBR 2xBL 1xBR
1 xBL

Table 1: Knurling profiles

Knurling profile Manufacturing process Knurling profile Manufacturing process
RAAknur with Kouring RA RBL left-hand knurl Workgiece - KnuingReL
stroight pattem 30°/45° N 3
piece knuiing B ounutingwheelBR
wheel AA
RGE left/right-hand knurl, Knuring RGE RBR right-hand knurl Wokpiece Knuring RBR ((@
raised points, 30°/ 45° 30°/45° N 4
Work- <t Fig. 1: F751 exploded drawing
piece 1 xknuriing wheel BL =T 2xknurlingwheel BL a
1xknurlingwheel BR
Toble 2: Manufacturing process
1. General information Worng arec: #20
This fool is designed exclusively for use in Swissdype lathes. wheel@10:  5-20mm  (large scale)
. wheel @15 0-15mm  (smallscole) 17,5 @15
2. Knurling wheel assembly 75
Forinstallation or replacement of the knurling wheels, loosen the two threaded pins (Fig. 1, Pos. 7) and remove the axle pin (Fig. 1, Pos.5) and knuriing T
wheels (Fig. 1,Pos.8).Then mount the new knurling wheels with the axle pins and clamp with the threaded pin. Ensure that the axe pin s clomped TN -
onthe planar surface. = 17 W <
g onhepnat RNV
é 3.Tool seffing ¥ \ J 8
B Working area adusiment DA NN % R
a Foradjustment of the working area distance A must be defined first (Fig. 2).This value is determined based on the following calculation: N Ma In Gemary 22000211 (@uick) . ‘ S~ ®
< DisonoeA=desied fiished dlamefer of he workpieoe ~nominal pich of he knuing wneel ~ W quikiolngom oo e IR L B r
= Bample: Desired finished diameter =10 mm, pitch 1.2 mm » |w w s L
8 DistanceA=10mm-1.2mm=88mm Observe:This calculation only applies for a 90° flank angle A
- In orderfo be able fo adjust this worki adjustthe front slider and knurling wheel by fuming the spindles (Fig. 1, Pos. 3). fio 27T scevien
In order fo be able fo adjust this working area, adjust the front slider and knurling ming the spi i9.1,P0s.3). . ! ' ) )
Acdliper gauge is useful for measuring the disiance. Note:The centre height can be defermined affer use with the value 12,or 18 (Fig.2)
Note: Observe the thread play! ”,
5. Approach position of the tool
4. Clamping position of fool Affer the tool has been clamped in the foolholder, the approach of the workpieoe can begin.
Arough guideline value for the approach posiion of the centre of rofation in the Y-direcfion depends on the knurling wheels which are used and the workpiece diameter fo

The clamping of the tool fakes place by fensioning it in the foolholder.

Adaitional clamping with a clamping screw is not necessary. bemachined (g 2).

wheel@15mm:  17.5mm -+ rodius of the workpiece
wheel@10mm: 15 mm -+ radius of the workpiece

7. Feed rate in Z direction

In case of knurling in the axial direction, first move fo the workpiece zero point and add a residence fime of 3—10 rofations after reaching the limit position (see chapter 6).
Then move inthe Z-direcfion in parallel fo the axis until the desired knurt width is achieved. Affer the limit posifion is reached, the residence fime should be approx. 3o 10 revolufions.
Then disengage the fool while the spindle is rofating. For guideline values for feed rate and cutting speed, please refer fo chapter 12.

6. Feed rate in workpiece direction

After the working area has been adjusted, the ool can approach the workpiece.
With the value calculated above (chapter 3), the centre point of the workpiece
can be determined exactly in the Y-direction. For an optimal process, approach the

workpiece gently and check the approach position.
Then move the ool fo the workpiece zero point unil the fwo knurling wheels are 8 o—
flush with the diometer of the workpiece (Fig.3.). 3 8. Checking the profile depth
Thenthe limit position of the seffing is reached.The feed ree (Tob. 5, chapler 11) = -Lheckingihe p pin
= must be observed during the process. After reaching the limit position, the resi- 3 The profile is completely knurled when the footh ips are closed (Fig. 4, ref. 1).
g dencefime of the ool should be between 3 and 10 revolutions of the workpiece. s Ifthe profile is not completely knurled (Fig. 4, ref. 2), reduce the working area and
6 Then disengage the fool while the spindle s rotafing. I run over the component again. Running info the workpiece again is possible, L
= NoteThe axis designation can deviate depending onhe machine manufucturer. because the knuriing wheels catch inthe existing profile. ] ',I
E: Note: Aguideline for calculation of the material displacement is provided in '
< chapter 12, Tables 6-8. a
This depends on the knurling profile, workpiece diameter and pifch. o /
=
@ Formed profile @ Unformed profile
Fig. 3:Limitposfion during knurting Fig. 4 Diferent profl paffem
9. Manufacturer's recommendation 11. Guidelines for cutting speed and feed rates 12. Material displacement
The axis pins (Fig. 1, Pos.5) and knurling wheels (Fig. 1, Pos.8) should be replaced affer an appropriate number of cycles, no later than after appearance of considerable ) ] T R R TR
weorordewohngprooesspurume?grs.ﬂ_\gsloroﬂhepwsmustalsobemspecledforvmror\mdemng. Worgiece Knuingneel T o il v | WolieceD S
An adequte flow of coolant or cutting oilis recommended! Materl gifmm) * @ifmm) Pitch {mim] [mm] .
Note:Aways use knurling wheels with the same pitch! fom o fom | fo >03<>08<>10<> 8¢ Feecutig ]f; gg g}j g}: gg g:; gio gﬁ g£ AR
Free-cutfing 10/15/20 50 ) 2 008 | 015 | 023 | 024 | 028 | 035 | 044 | 053 | 062 | 070 | 098
. . steel 10-40  |10/15/20/25| 25 55 005 010 020 013 010 007 Stainless 5 010 | 015 | 020 | 025 | 028 | 0.30 | 042 | 041 - - -
Designation Torque 20-100 | 1520/25 | 30 | 60 | 005 | 010 | 025 | 018 | 012 | 008 seel I 010 | 075 | 019 | 025 | 030 | 034 | 045 | 051 [060 | - | -
N 100-250 20/25 330 60 005 010 030 020 013 009 2 010 | 074 [ 020 | 026 | 031 | 033 | 043 | 050 | 062 | - -
‘ M3 threaded pin ‘ 1.5Nm ‘ Fig.1. Pos. 7 250 % 3 | ¢ [005 | o0 |0 |02 | o4 | 0w s 5 008 | 012 | 018 | 020|021 [022 025|028 | - | - | -
3 i 9 i <10 10/15/20 15 40 004 008 012 008 005 004 15 010 | 014 | 020 | 026 | 028 | 029 | 035 | 041 | 044 | 048 | 055
TobIeS.TorquespeCIﬁochons Zg\‘bss 10-40  |10/15/20/25| 20 50 005 010 017 on 009 006 2 010 | 015 | 020 | 025 | 028 | 030 | 0.36 | 043 | 046 | 050 | 053
40-100 15/20/25 2 50 005 010 021 015 010 007 Aluminium 5 009 | 015 | 019 | 023 | 028 | 030 | 041 | 040 | - - -
: 100-250 20/25 25 50 005 010 026 017 on 008 5 010 | 015 | 019 | 026 | 029 | 033 | 045 | 051 | 057 | 065 | -
]0- TrOUbIeShOOHng >250 2 2 50 005 010 027 018 012 009 2 009 | 015 | 019 | 026 | 029 | 032 | 045 | 052 | 059 | 065 | 075
Brass <10 10/15/20 30 75 004 008 015 009 006 005 Table 6: Knurling profil 1oDIN82:
) ) IR 10-40 |10/15/20/25| 40 | 85 | 005 | 010 | 021 | o | om | oo ] g profile acc. 1o -RAA
PrOblem' Reoson/couse' SO|UT|0n' 40-100 15/20/25 45 90 005 010 026 019 013 008 P— DR
= itch [mm] . . -
Theknured profil is not completely formed, ~The profile depth seffingis ot correct — Adjustdistance Aas specified in chapler 3 Lo o & % 0% 00 0% 07 OO |00 e = ,
surface on thetooth fip —Radial setfing not down fo limit depth ~Moveinthe workpiece direcfion fo the workpiece zero point (see chapter 6) ominom | <10 | 10/15/20 | 25 | 60 | oo4 | oos | o8 | on | oo | 0o e ] SRS S22 TS E
10-40  [10/16/20/25| 30 | 65 | 005 | 010 | 025 | 016 | 013 | 009 Free-cutting 5 0.11]015[0.20| 024 | 028034045055 - [ - | -
The profile has a double knurling —Feedrateincorrect —Adjustfeed rate according fo chapter 11 (see Table 5) 40-100 | 10/20/25 | 35 | 70 | 005 | 00 | 031 | 023 | 015 | 010 steel ;2 g:: gli E§§ g;z ggg ggz 232 ggz g% g;i 82:
—Profile depth oo large: —Correct distance A s specified in chapter 3 100-2%0 | 20/%5 | %5 | 70 | 005 | 010 | 038 | 025 | 01 | ON 1410 36 1 0. 720
N . B . . y . 250 2 3 0 005 010 040 0.2 018 013 i 5 0.09/0.14|0.19/025|031{034|045|052| - - -
'<Z_( ~Residencefimeinthe engogementtoolong  —Residence fime should be between 3 and 10 revolutions of the workpiece n 2 ! s Somless 15 To12|020 023|031 035|040 051 | 062|066 073097
E Table 5: Cutting speed and feed rate 2 012018 024|027 037 0.39| 049 | 059 | 080 | 0.84 | 0.96
Spangle collets onthe profile Residence time of the ool in the engagement  Residence fime should be between 3 and 10revolutions Brass 5 010/014|020|023|024{028]033]037| - | - | -
8 100|0ng ofTheworkpieoe 15 0.10{0.15|0.21] 0.23 | 0.24 | 0.31 | 0.41 | 0.47 | 0.53 | 0.55 | 0.63
z 25 0.11]0.15(022]0.22| 025|030 040 | 0.45 | 0.55 | 0.61 | 0.68
= Excessive material displacement at knurling —Feed rate value incorrect —Adjustfeed rate as specified in chapter 11 Aluminium 155 g}g g}g gi; 352 gg: gig gg; g; 056 061075
end (oxial) —Profile depthis not correct —Adjust distance A as specified in chapter 3 25 012/ 018 025] 0.28]0.37 | 039 0.50 | 0.58 | 0.7 | 0.82 | 0.96
The finished diamefer of the workpiece — Adjustment depth too large, overpressure —Adjust distance A as specifiedin chapter 3 Table 7: Knurling profile acc. fo DIN82: RBL30%/ RBR30®
istoosmall onthe profile —Observe material displacement as specified in chapter 12 Pifch [mm] 03 04 05 06 07 08 10 12 15
Workpiece & o :
Overpressure on the profile Depth adjustmenttoo large Correct distance A as specified in chapter 3 A o) Enlargement of workpiece diameter in mm
Froe-cuting 5 012016 ]0.20| 025|033 041[055|065| - | - | -
] a steel 15 0.13/0.22 | 0.30 | 0.32 | 0.35 | 0.41 | 0.52 | 0.62 | 0.67 | 0.81 | 0.95
T0b|94'TrOUb|QShOOhng 25 0.12(0.18]0.28|0.32 | 0.35]| 0.38 | 0.55 | 0.67 | 0.77 | 0.87 | 0.98
Stainless 5 0.11]020]0.25|030|036(039|055/085| - | - | -
steel 15 010 0.14] 021 ] 024|029 | 034 | 043|053 066|072 0.88
25 0.11]0.13]0.20]| 0.25|0.28 | 0.32 | 0.44 | 0.52 | 0.67 | 0.70 | 0.83
Brass 5 012]0.13|016(020( 024|028 032[038| - | - | -
15 0.12{0.16 | 0.18| 0.24 | 0.28 | 0.30 | 0.39 | 0.40 | 0.48 | 0.52 | 0.63
25 0.12{0.17]0.22]0.23| 027|030 0.38 | 0.41 | 0.48 | 0.50 | 0.63
Auminium 5 010]0.15|021{025{033[0.36| 050|057 | - | - | -
15 0.11]0.14|020]0.25]|0.28 | 0.33| 0.43 | 0.54 | 0.67 | 0.71 | 0.89
25 0.11]015]022]0.25]| 029|034 044|053 | 0.68 | 0.69 | 0.88
Table 8: Knurling profile acc. to DIN82: RGE30°
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