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Excercise 2:

You are given a part witha hole @ 10 H 7and ashaft @ 1017,

a) Use the “Bluebook” to determine what kind of fit this is.

b) Calculate the measurements of this fitting.




SOI“tlon a): “BluebOOk” Pg. 108 3.10 Tolerances and fits
Index ISO Pg.104 e cf.DINENI_SVQZVSi‘%

Basic hole system ,2‘,‘301704\1‘)7‘

l | Limit deviations in pm for tolerance
Nominal for for shafts for

for shafts

dieasaen hole Paired with an hole Paired wit:\ an H7 hole
range H6 hole results in a results in a
i clearance, transitio clearance e
e interference fit H7 fit
hs | 5 | k6 | n5 77 1 g6 | h6 | 6 | k6 | m6 | n6
&6 0 |~ 2|+ 6]+ 8 -2 0|+ 4+ 6|+ 8|+10
upto 3 o ol+ 4 0 |- 16|- 8[-6|-2] O+ 2]+ 4
‘| + 8 0 [+ 3[+ 9 +12 |- 10|- 4 0+ 6+ 9(+12(+16
M M M Sl ofl=el i 0 |- 22|-12|- 8|- 2|+ 1|+ 4|+ 8
7 alre Wlt an 7lsa 9 0 |+ 4(+10 +15 |- 13|- 5 0f+ 7(+10(+15(+19
6..10 | e o0 |- 28[-14|- 9|- 2|+ 1]+ 6]+10
AR e Sk e 18 |- 16|- 6| o+ 8|+12]|+18]+23
y - = = = - - 3|+ 1|+ 7[+12
CLEARANCE FIT mnEE  EERE
182 il dion | is s 421 = 20]- 7| of+ 9l+15[+21]+28
- A e s i —20l-13|= 2
S fodliEsoltall ) 0 |- 41|-20|-13|- 4|+ 2|+ 8[+15
o A0 00 el ol e | 1s +25 |- 25[- 9| of+11|+18[+25[+33
So Utlon . osol |l sotigan |5l 2 0 |- 50|-25/-16|- 5|+ 2|+ 9ls17
(]
50...6
2 255 ) B ) s i | +30 |- 30|-10 0|+ 12 (+21 |+ 30 [+ 39
e B[ =i B 0 |- 60[-29(-19|- 7|+ 2[+11]|+20
80... 100
: +22 0 [+ 6|+25 +35 |- 36|-12 0|+ 13 [+ 25 |+ 35 [+45
100 ... 120 0 (-15 |- 9+ 3 0 |- 71|-34(-22|- 9|+ 3|+13|+23
120... 140 $
1OH7 => @lo +15/'O fOr the hOle 140.... 160 *zg 13 + 7+28 +40 |- 43|-14| 0|+ 14 |+ 28 [+ 40|+ 52
) v =18 |1 3 0 |- 83|-39(-25|-11]+ 3|+ 15|+ 27
160 ... 180 t
10f7 => @10 -13/-28 for the shaft
200 ... 225
225 ... 250
250... 280 _
280...315 &
 315...355
356 ... 400
400 ... 450
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Continuing SOlUtiOn b): 3'1°T°'erancesandﬁts~'

O system of limits and fits
Terms cf. DIN EN ISO 286-1 (2010-11)

FO rm u la S fo r th e fo l lOWi n g O n Pg ) 1 04 t\'/ulemminal size Q Wﬁﬁ%’&’h&x‘ﬁ% h°: Pt j\l;aﬂnominal size

G, hole max. dimension G,s shaft max. dimension

Gy hole min. dimension G5 shaft min. dimension

ES hole upper limit deviation es shaft upper limit deviation
El hole lower limit deviation e shaft lower limit deviation
Ty tolerance of hole Ts tolerance of shaft

F nominal dimension il _[— nominal dimension
_— tolerance class S _— tolerance class

#20H7 . #20s6
T— tolerance grade T— tolerance grade

B20H7

fundamental deviation fundamental deviation

GuUH=N+ES=10mm+0.015mm =10.015mm = R

Nominal Theoretically precise dimensions of a | Tolerance Index (grade number) of the standard tol-

.
G I H - N + EI o lO m m + O — 10 0 m m dimensions geometrical element. grade erance grade, e.g. 7 for IT7.

. Allowance limit | Upper or lower dimensions, in rela- | Positional The tolerance assigned to a standard toler-
tion to the nominal dimensions. tolerance ance grade, e.g. IT7, and a nominal dimen-

T H j— E S - E I O r G H H H — D Tolerance Range between minimum dimension Slonange;te:0iS0r; S0 Mm:
u - I - ° l I I l I I interval und maximum dimension. Standard Allowance limit that is present for the next
Tolotance D beneentihelnaamum deviations nominal dimensions. Standard deviations

and minimum dimension or between matked\withletters e-gdhi, e
the upper and lower allowance limit. | Tolerance Combination of a standard deviation and a

L Fundamental A group of tolerances with the same class tolerance grade, e.g. H7
tolerance grade | level of precision, e.g. IT7 (IT = funda- | Fit Planned joining condition between hole
mental tolerance, 7 = grade number). and shaft.
Limit dimensions .sowa. e limits and tolerances o =N 1SO 286-1 (2010-11)

GuS=N+es=10mm-0.013mm =9.987mm gz o E

r
o |Gus =N+es

. L]
= = - — Gy = N+ El o —
GiIS=N+ei=10mm-0.028mm =9.972mm - [ow-nee | = T
1 . T, =ES—El | g aly I
TH=es-elorGuS-GiS=0.015mm ey L
Example: Hole @50+0.3/+0.1; Gy =7 Ty=? Example: Shaft @ 2068; G = 7; Ta=?
G,y =N+ES=50mm+03mm = 50.30 mm Vglues for ei and es: page 109
T, =ES-E/=03mm-0.1mm=02mm ei=-73 ym =-0.073 mm; es=-40 ym =-0.040 mm
Gis =N+ ei=20 mm + (~0.073 mm) = 19.927 mm
b Tg= es—ei=-40 ym - (-73 ym) = 33 ym
e cf. DIN EN 1SO 286-1 (2010-11)

Fcmin=GiH-GuS=10mm -9.987mm =0.013mm T P, Mo Pigeenl 0
Fcmax = GuH - GiS = 10.015mm - 9.972mm = 0.043mm &

Femin

German American I FCmin = GiH = Gus I cha" 5 G“H 5 Gls I Flmax = GIH o GuS I Flmin =0~ Gis
S
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Deutsch-Amerikanische Example: Fit @30 H8/7; Fomax =% Fomin =7 Gys =N+ es=30 mm + (~0.020 mm) = 29.980 MM
Handelskammern Values for ES, El, es, ei: page 109 Gs =N+ ei=30 mm + (~0.041 mm) = 29.959 mM
G,y=N+ES=30mm + 0.033 mm = 30.033 mm Femax= Guy— Gis = 30.033 mm - 29.959 mm = 0.074 mm

Gyy= N+ El=30 mm + 0 mm = 30.000 mm Femin= Giy = G s = 30.000 mm — 29.980 mm = 0.02 MM
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Question:
What kind of fit is 27h9 shaft to fit a 27N9 hole?

Answer:
According to Pg.111, h9 paired with N9 is a: Transition fit.

Question:

What are the min and max dimensions of this fit?

Answer:

h9=0/-52=27-0.052mm =26.948mm min. for the shaft.
N9=0/-52=27-0.052mm =26.948mm min. for the hole.

&m SELTEL..  MAX=727222777
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