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#9
Calculating the
Shear Cutting Force,

F in kN in a Feather Key.

German American
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J— Handelskammern



Task:
A Feather Key has
a cross sectional area of

Form A, 8 X 7mm X 25mm,
Din 6885 Mat.: E295

What is the minimum

shear cutting force, F (in kN),
that this feather key

has to absorbs?

Info about the Feather Key,
you’ll be able to find on

German American
Chambers of Commerce
Deutsch-Amerikanische
Handelskammern

5.7 Shaft-hub connections 247

parallel keys, woodruff keys

peather kevs (high form)

cf. DIN 6885-1 (1968-08)

Form E Form F

U )
© o [0 0]

Tolerances for feather keyways
Shaft keyway width w firm fit P9
normal fit N9
Hub keyway width w firm fit P9
normal fit JS9
perm. deviation for d, <22 =130 >130
Shaft keyway depth t, +0.1 +0.2 +0.3
Hub keyway depth t, +0.1 +0.2 +0.3
perm. deviation for length/ | 6...28 32...80 | 90...400
Length key =02 -0.3 -05
r
tolerances keyway +0.2 +0.3 +0.5
4, over 6 8 10 12 17 22 30 38 44 50 58 65 75 85 95 [ 110
' to 8 10 12 17 22 30 38 a4 50 58 65 75 85 95 110 | 130
w 2 3 4 5 6 8 10 12 14 16 18 20 22 25 28 32
h 2 3 4 5 6 7 8 8 9 10 1 12 14 14 16 18
t 1:25| Sl :B a5y 3 3.5 4 5 5 516 6 7/ Vi 9 9 10 1
t 1 1.4 18 [ 23 | 28 |33 [33 (33|38 |43 | 44|49 |54 |54 | 64| 74
from 6 6 8 10 14 18 20 28 36 45 50 56 63 70 80 90
to 20 36 45 56 70 90 110 | 140 | 160 | 180 | 200 | 220 | 250 | 280 | 320 | 360

Nominal |6, 8, 10, 12, 14, 16, 18, 20, 22, 25, 28, 32, 36, 40, 45, 50, 56, 63, 70, 80, 90, 100, 110, 125, 140, 160, 180,
lengths / | 200, 220, 250, 280, 320 mm

=P Feather key DIN 6885 - A - 12 x 8 x 56: Form A, w= 12 mm, h=8 mm, / = 56 mm

Woodruff keys cf. DIN 6888 (1956-08)

£ Toleranceé for woodruff keys

Shaft keyway width w | firm fit P9 (P8)"
normal fit N9 (N 8)"

Hub keyway width ~ w | firm fit P9 (P8)"
normal fit Jos)nm

perm. deviation for w| =5 5 6 6 8 10
and h(=<75|>75| =9 | >9 | - -

Shaft keyway depth ¢;| +0.1 | +0.2 | +0.1 [ +0.2 [ +0.2 | +0.2
Hub keyway depth t, | +0.1| +0.1| +0.1 [ +0.1 [ +0.1 | +0.2

10 12 17 22 30
12 17 22 30 38
4 5 6 8 10

seilns s k75 el 761 or[fz6|f9n | 11 [ 1ol [ aa |13 [F1) "137 |18

16 | 13 | 16 | 19 | 16 | 19 |22 |19 [ 22 |28 |22 |28 |32 |28 |32 45

53|85 | 5 6 |45|55| 7 |51[66(86]|62]|82[102(7.8|98|128

a7 2.2 2.6 3 3.4

157|12.7]15.7] 18] 16.7] 18.6]21.6| 18.6]21.6]27.4] 21 6[27.4[31.4] 27.4] 314 431

Woodruff key DIN 6888 - 6 x 9: w6 mm, h=9 mm

erang,
© class for cleared grooves




Solution: seeBB Pg. 371 for the Formula and for the Material.
n 4.3 Steels, steel types

Steels for bright steel products

6.8 Separation by cutting

cutting force, operating conditions for presses

cutting force, cutting work

o 3 cf. DINEN 1 .
Bright unalloyed steels (selection) A s o 02772 (200&05)
Steel type Mechanical properties in delivery condition /= cutting force <
d peeled (+SH) cold-drawn (+C) F Cutting force
b Thickness | rolled and pee S50 Propertigs, m calculated cutting force
; i ateria range Tensil Tensile [E ion| application. = =
Desianationlreicoed R a0 Harggess str;r;:"enm strength | | Tenshe, |longation| application S SheaAr area FE= S =% mas
N/mm2 N/&-%Z N/mm? Ain % Rmmax  Maximum tensile strength
260 | 390...730 [ Tsemax Maximum shear strength
S235JRC 1.0122 | Z16=49 | 102..140 | 360..510 | 35 |30 670 R w cutting work Max. shear strength
= arde, i
T ; 5 5 s 5 high-graden:t::s s sheet metal thickness T 2.0.8- R max
1057918 (P& 146 1871 Mg 335 | 500...770 9 | forgeneral SR
550...850 8| itions e
>16=40 470...610 29 levers, bolts, gyje,
( E295GC 10533 | 7 0= o5 | 140...181 00 | 520..770 9 and shafts ynge, Example: )
390 | 640...930 7 |'ewloads Example:
16 = 40 - S=236 e :
1.0543 | > 169...211 | 5. 340 | 620..870 8 . — mm?% s=25mm; R, =510 N/mm?
5A0.263 [~ [force-stroke curve Ty W==.-F-s
- 0 380...670 11 t Find: 0 F;
cis 1.0401" 2162401 05, 178 330...c00, |8 SSCMRIEE e 00 Bl Tse maxi £ W
= teels not in- o
~16<40 320 | 580...880 9 | tended foraheat = ,[ N Solution: 7,5 1., = 0.8 - R, ., ,
C35 1.0801 | 7 0= o | 154...207 | 520...700 300 | 520..800 9 :ea;mem S g g T = 0.8 - 510 N/mm? = 408 N/mm?2
ardening quali 2 = N = 3 -
ca5 1.0503 | >16=40 | 155 242 | s80..820 410455 K60051000 8 | steels for parts 2 o ) N.I.rn F' =S - Tu max= 236 mm: - 408 N/mmz
: >40 =63 360 | 580...850 8 | under higher £ o us = 96288 N = 96.288 kN
loads e
> 16 =40 480 | 730...1100 6 3 | 2 AN
C80 1.0601 | 7 0= oo | 198..278 | 670..940 i s it working stroke £ w = 3 F-s= 3 96.288 kN - 2.5 mm
Available product Round bars: rolled and peeled (+SH), cold-drawn (+C), ground (+SL), sheet metal ~ 160 kN -mm =160 N- m
shapes, surface flat and square bars: rolled and cold-drawn (+C) thickness s
finishing, notes Dimensions, allowance limits on page 152
Z ” i o Operating conditions f ccentric and crank presses
Bright free-cutting steels (selection) 3 cf. DIN EN perating conditions for e P
Steel type Mechanical properties in delivery condition & Press drives are usually designed such that the Work capacity
| Thickness | rolled and peeled (+SH) cold-drawn (+C) \ nominal pressing force is applied at crank angle in continuous mode
Designation Matsrial range Hardness Tensild Yield Tensile i ",,)L a = 30° e
number | inmm S strength i, | Sength s’tr‘ei%t;\eh Eltofr;g;t;c:: Wy eronk Machines operate without interruption in con- W, ="n"°=
Nmmgs N/ e | Nimmz | Ain % tinuous mode. Or can be stopped after each 15
= cycle in single-stroke mode. For presses with
:::gm:ggzo }8;:; :Jgfgg 112..169 ggg“'gm 375 460...710 8 not intended for adjustable strokes, the allowable pressing force
: = 2300 305 400...650 9 | aheat treatment H is less than the nominal pressing force. 2
11SMn37 1.0736 > 16 =40 112..169 | 380..570 375 460...710 8 (e.g. case hard- ————connecfting Yvo'_'k capacity
11SMnPb37 | 1.0737 >40 =63 370...570 305 400. 650 9 ening) rod A in single stroke
; F cutting force, shaping force
Ry 072 hele = a0 e 360...530 360 460...720 9 F. nominal pressing force I Ws=2- W,
10SPb20 1.0722 | >40=63 295 410...660 10 jtable for n s y
Staels sullatSey F.. allowable pressing force with adjustable stroke
15SMn13 10725 | >16=40 | 128..178 | 430..600 | 380 | 470..770 5 | case hardening ot ; ke for adjustable
>40=63 | 128..172 | 430...580 350 460"'680 9 ram S stroke, maximum stroke for adj
e stroke
35520 1.0726 | >16=40 | 154..201 | s20.. itable for i
35SPb20 1.0756 | >40=63 | 154..198 | 520.. ggg ggg :gg ...ggg : ﬁﬁiﬂipﬁ‘f‘; a metal S, adjusted stroke y
e tempering; als® tri h  working distance (= sheet metal thickness s)
365Mn14 1.0764 | >16=40 | 166..222 | 560..750 390 600...900 7 | available as ol P
el BEINT10700 T|i= 0 =63 166210 || (5604 7anil| W 5258 =00 =00 g |drawnand a crankangle . >
44SMn28 10762 | >16=40 | 187..242 | g39 820 460 660...900 6 fe‘::g:',':d (+C+0 W cutting work, shaping wor
44SMnPb28 | 1.0763 | >40<63 | 184..235 | 620...790 430 | es0..870 7 |or quenc;':nd' W, work capacity in continuous mod: Operating conditions
46520 10727 | >16=40 | 175..225 | 590, 760 | tempere W, work capacity in single-stroke mode
-..760 400 640...880 7 cold-drawn il s Fixed stroke
@ESMAER20)) 110757, | '>40=63 | 172..216 | sg0.. 730 380 610,850 5 |(¢aTsc) versi?l!i Example: . .
Available product Round bars: rolled and i 5 ; 2l
P Hatand sAuar s tars. rol?::l::d(:slll),dcold-drawn (+C), ground (+SL), Eice’“”c press with fixed stroke F, = 250 kN; S =30 mm; W = W, or
finishing, notes Dimensions, allowance fimi SeranniC) =207kN; s = 4 mm w W,
its on page 152; heat treatment on page 166 Find , moda? R v S d
nd: 5 t into continuou - /
W; W,. Can the press be pu Adjustable stroke ‘

Solution: i —2 £ _2  507kN-4mm=552kN - mm="552 N.m EN=E,
i 3 F,:S
German American £ P
e kN - 30 mm i ~500 N-m all
Chambers of Commerce We = n155=§_r=500kN mm 4. [Sor=m

2! i i i inuous mode for w w.

Deutsch-Amerikanischic If F< F,, but W> W, the press cannot be used in continu 2 : e or
S

Handelskammern this workpiece.




Solution:

F=S xTsBmax
TsBmax=0.8 x Rm max="*
*0.8 X =376 N/mm?
F = X 376N/mm?*="*

*75200 N/mm?=75.2 kN
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