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CONSTRUCTIONAL
DETAILS Improvement

-Lightening of Parts
-Increasing Rigidity
-Decreasing Stress Concentration
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Lightening of Parts
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Lightening of Gears and Shafts




Lightening of Parts (Cont.)
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Lightening of Parts and Joints



Lightening of Parts (Cont.)
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Effect of Shape on Flange Weight



Lightening of Parts (Cont.)
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Lightening of Levers



Lightening of Parts (Cont.
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Lightening of Elements



Lightening of Parts (Cont.)
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Substitution of Stampings for Cast Parts
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Increasing Rigidity
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Reducing Overhang in Cantilevered
Bevel Gear Assemblies
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Increasing Rigidity (Cont.)
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Changing the place of Force Application




Increasing Rigidity (Cont.)
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Decreasing Loads on Cantilever Supports



Increasing Rigidity (Cont.)

t
Original design Improvement ﬁ?fgl::m%nt
Cantilever fastening of _ Cantilever span
a roller lever is reduced. Lever,
shaft and assembly
strengthened
- I

Lever weak, roller
shaft fastening non-rigid

Cantilever elimi-
nated; roller shaft
mounted in two

supports in lever
fork



Decreasing Stress Concentration

(Chamfers)

Chamfers
Design Design
wrong I correct Application Purpose wiong — Application Purpase
To protect
hands 'frrom in-
jory. To pro- . -
tect precision Fixed joints
e
chance ds
nefiu ;a:nt:chi- To reduce
edge pressures
To facilitate : _Slide bea-
assembly rings and other
movable con-
nections
’_] [j [j Press-fitted To ffm::ilit;ute Pa(:tear teelzh. . ’I('lo eliminate
z connections press-fitting rts working | load concentra-
7 : Y -
é A Z:Z ZZ % ix‘;%ear conitact | tion at ‘edges
' )
e To prevent
Press-fittin,
into soft-matal fi‘:i‘:; %‘;‘;‘ \ nd Knurled To improve
N N parts hole edges parts appearance




Decreasing Stress Concentration

(Chamfers)

Application

Purpose

¥

Threaded
connections

To facilitate screwing of nuts and
threaded rods

To facilitate use of spanners

N

To form an annular bearing surface
(with diameter D). To prevent point
contact on bearing surface




Decreasing Stress Concentration

(Fillets)

wrong correct Application Purpose wrong vorreot Application Purpose
To prevent
Electro- local variat‘iiom
in current den-
plated parts | sity. To ensure
vniform  depo-
To prevent sition of metal
edges from
Heat- overheating

£
Y treated and decarboni-

MR\\\\\ ‘m parts zation. To re- \ .
duce quenching Painted, | To ensure uni-
atrosses at Lran- varnished |form coating.

| sitions and goly— To prolong ser-
merize |vice life of
, parts coatings
To ensure
Parts sub-| To  ensure uniform solidi-
jected to |uniform satu- ' fication of me-
chemical |ration of sur- Cast parts} o1 in cooling
and thermal| face layer with To reduce shrin.
Ye—— treatments |introduced el kage stresses
I and thermal| ments :
diffusion

saturation




Decreasing Stress Concentration

(Fillets)

Table 9 (continued)

‘Dulzn Deslgn
wrong Application Purpose wrong corroot Application Purpose
Stamped | To improve
parte E‘ﬁ‘%ﬁeﬂrﬁfn‘éﬁ .H:,“fdis- bez: i:nprofve
sipatin ransfer
angles fins 8 from part body
27, to fins
Parts| To improve
Y stamped | metal flow. To
b from sheets| prevent disrup-
tions at transi. .
: Decorati- To improve
tion ve parts outer al;palt)inn-
X ce. To facilita-
§ Reser-| To eliminate te polishing
\ voirs corrosion at
\ \ ctl)lmrs.ﬂTo fa-
N cilitate i
AN
Poiish
B ﬁ? i? Hand To  plrotect
VT 7 o a1 contro hands from in
( _Parts| To prevent é é é C alg and fa:::ll;-
subject to}edges from ale  mani Y
heat erosion| overheating Polish tion. To facili-




Decreasing Stress Concentration
(Fillets)

Design Design Design
wrong l correct WIORE l correct wrong I " correct Application Purpose
0_ ) Any loaded To increase
part static and cyc-
lic strength at
rT. transitions
! ’ |
‘ %
Parts subject- To reduce
[EE— [ , - —_— ed [to contact | edge pressures
— a2 - P 5% lﬂads
Machined : 'g;)l ifnhano&;
parts urability o
.. 2 I =T . -‘:-’. cutting edges
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