Peening Uygulamalari
Peening Applications

Shot Peening, Wet Peening, Ultrasonic Peening, Laser Peening, Flap Peening

Namik Bek / Celik Graniil

1- Shot Peening:
oguk sekil verme olarak bilinen bu islemde
S yUksek hizla firlatilan asindiricilar bitun
ylzey Uzerinde bir 6n gerilme tabakasi
olusturur. Bu 6n gerilme mukavemeti ylk altinda
kullanilan malzemenin yorulma dayanimini 6nemli
olcude artirmakla birlikte, stres korozyon

catlaklarina karsi direnc meydana getirir. Yaylar,
Disliler, Torsiyon Barlari vs. ¢esitli otomotiv ve
hava endustrisinde kullanilan malzemelerin
imalatlari esnasinda gectikleri talasli imalat,
kaynak, taslama, Isil islem, Egme, Hadde vb
degisik Uretim sureclerinde malzeme ic¢
gerilmelere maruz kalir. Iste Shot Peening prensip
olarak malzemelerde mevcut olan ic gerilmelerine
ve catlaklara karsi ylzeyde karsi direng
olusturulmasi prensibidir. Bu sayede yuk altinda
malzemelerin daha uzun omurlu olmalari
hedeflenmektedir. Bu islem icin asindirici olarak
celik bilya, yuvarlatilmis tel kesme tel, cam kirecik
ve seramik bilya kullanilmaktadir.

Kullanilan asindiri tipleri ve standartlari tablo1'de
detayli olarak verilmistir.

Cold working can improve or alter the surfaces
of metal products. Peening is a cold working
process where the surface of the metal is
blasted by shot pellets.This induces
compressive stress in the region just below
the skin to compensate for the stretching of
the skin. When a tensile load is applied on this
residual compressed load, the net effect is a
reduced amount of stress on the part. This
makes the metal well suited for fatigue
applications which involve cyclic loads-such
as gears, crankshafts etc.Most weldment
surfaces are under tension due to shrinkage
after being exposed to welding heat. Peening
can reduce tensile stress by inducing
compressive stress on the part.

Shot peening islemleri peening islemi yapilacak
aksam ve parcalarin sekil ve ozelliklerine gore,

tSAE 'AMS" (Aerospace Material

" Specification] Havacilik
endistrisi  MIL-S- 13165
standardini iptal edildi. Onun

yerine AMS 2430 kullanilmakta.

Turbinli sistemlerde veya nozullu sistemlerde
gerceklestirilmektedir.

Tablo1: Kullanilan asindirici tipleri ve standartlari/Abrasives and specifications

cifications

Sertlik/ Hardness

veya/or AMS 2431/2

45-52 HRC veya/or 55-62 HRC

/3 veya/or AMS 2431/8

45-52 HRC veya/or 55-62 HRC

48-52 HRC

58-63 HRC
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Light peening using micron sized
glass balls at relatively low

hizla firlatilan bilyalarin ylzeyde
yaptigr etkiyi bu sistemde yiiksek

pressures may be specified for
light alloys, delicate components
or for low levels of induced
stress.

Heavy peening using large steel
balls at high velocity would be
selected for steel castings,
forgings and similar rugged
subjects.

2- Wet Peening (Sulu Peening):
Cesitli asindiricilarla degisik
sistemlerde yapilan Shot peening

isteminin Asindiricilarla birlikte su ile karistirilmak
suretiyle yapilmasi islemidir. Daha ¢cok Hava
endustrisindeki Turbin kanatlari vs gibi ince cidarli
ve hassas parcalarin peening islemlerinde

kullanilan bir metoddur.

In wet systems, glass bead conditioning uses
similar techniques so that by slowing down
the water flow the larger beads settle, whilst
dust and debris (including oil and grease on
occasions) is "floated” off using weirs or
positive filters. The detrimental effect of worn
or even misshapen beads in a wet system is
much less disadvantageous due to the
“cushioning” effect of water. Excellent light
peening without damage to fragile components
can be undertaken using glass beads in a wet
system.

The surfaces treated by the wet process come
close to perfection as far as physical/chemical
cleanliness is concerned. This process is
particularly suited to the treatment of delicate,
precision machined parts.

The main advantages are; No dust, Ability to
use very fine abrasives, Reduced fragmentation
due to the water film (ideal for shot peening
using glass beads) and Reduced risk of
inclusions (especially on soft metal) as water
has a cleaning effect.

3- Ultrasonic peening:

Daha cok kopru, baraj vs gibi uzun yillar yorulmaya
maruz kalmis / kalacak aksamlarda kullanilan
metoddur. Normal Shot Peening isleminde yiiksek

yapmaktadir.

The ultrasonic shot peening is
being popularized among
aeronautic industries for
production parts and
maintenance application because
of its compact equipment that
allows processing partially and
that can be integrated into
production line. However, the
ultrasonic shot peening has a big
difference in processing method
compared to that of conventional shot peening.
Therefore, the peening management, which
influences the peening effect, needs to be
renewed

In conventional shot peening, the kinetic energy
of the shot is transferred to a com-ponent by
means of compressed air. In ultrasonic shot
peening, in contrast, the same effect is
achieved by means of high-frequency
ultrasonic waves. In the process, the shot is
set into a random whirling motion inside a

component-specific peening chamber to act
on the component. The result of the peening
action essentially depends on the arrangement
of the sonotrode relative to the component.
The major advantages provided by ultrasonic
shot peening are:

e It produces defined and reproducible
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. SHOT PEENING

residual compressive stresses
e |t does not change the roughness of the
surfaces to be peened

4- Laser Peening:

Laser peening isleminde su duvari arkasindaki is
parcasi lazer isinlarina maruz birakilarak
malzemenin yorulma dayanimi artirilir.

A unique advantage of Lasershot's laser pulse
Is its square profile. A typical laser’s round
output beam requires overlapping spots on a
metal surface in an inefficient manner, but
the new system allows full coverage of each
square spot directly adjacent to the next.
What's more, the system automatically
maintains the laser-pulse wavefront near the
physically allowable limit, enabling higher
power without worry of laser glass damage or
damage to the treated part.

Inertial Tamping
Layer (water)

Ablative Layer
(paint or tape)

5- Flap Peening (Kanatli Dovme / Roto Peening):
Soktlmesi zor olan blyiik sistemlerde yorulmaya
maruz kalan aksamlarin lokal olarak peening
yapilmasi islemidir. Doner bar tzerine tutturulan
ozel peening kanatciginin yluzeyde ovalama
yaptirilmasiyla gerceklestirilen bir peening
yontemidir. Bu yontemde MIL-R-81841 standardi
na gore islem yapilir.

Flapper peening kits can provide a convenient
method of small area local repair without the
need for a blast cabinet. The basic kit includes
the unique components to conduct precision
peening according to the highest military
standards.

Peening Yogunlugu Olciim ve Degerlendirme
Kriterleri

a- Yogunluk [ Peening Intensity):

Shot Peening islemi yapilmadan 6nce bu proses
sonrasl elde edilecek yogunlugun ozel yontem ve
aletlerle tespit edilmesi islemidir. General motors
da arastirma miuhendisi olan John Almen
tarafindan gelistirilen yontemle malzeme uzerine
transfer edilen kinetik enerjinin olcimu
saglanmistir. Almen seritleri ve almen test cihazi
sayesinde bu olcim gerceklesmektedir.

Yogunluk (intensity,
Shot Peening yapilmis

Pressure Wave almen test plakaSI

Uzerindeki doyum

High grafigindeki
Pressure (saturation curve) arc
Plasma yuksekligi olarak ifade

edilir. Doyum noktasi,
doyum grafiginde
puskirtme siresinin
iki katinda ciktiginda
arc yuksekliginin en
fazla % 10 arttigr ilk
egim noktasi olarak
tarif edilir.

Inertial Tamping
Layer (water)

Ablative Layer
(paint or tape)

Peening intensity is governed by the velocity,
hardness, size, and weight of the shot pellets,
and by the angle at which the stream of shot
impinges against the surface of the workpiece.
Intensity is expressed as the arc height of an
Almen test strip at or at more than saturation

Tablo2: Almen test seritleri kalinliklarina gore isimlendirilmistir;

zlem/Flatness | Sertlik/Hardness | Kalinlik/Th
+/- 0.038 mm 44-50 HRC 0.79 m

| +-0025mm 44-50 HRC 1.29 ‘:“1‘1‘:“1‘1‘3“}‘1‘:‘1“1}‘11;‘; I
BE0013 mm 45-58 HRC 2.39m ‘
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Exposure time
coverage. Arc height is the measure of the

curvature of a test strip that has been peened
on one side only.

The lowest peening intensity capable of
producing the desired compressive stress is
the most efficient and least costly, because
the peening process can be achieved with the
minimum shot size in the minimum exposure
time. Conversely, an intensity may be
considered excessive if, as with very thin parts,
a condition is produced in which the tensile
stresses of the core material outweigh the
beneficial compressive stresses induced at
the surface.

Saturation curve

Bu grafigin cizilmesinde 6zel olarak gelistirilmis
Alcom 5.0 diye tabir edilen otomatik bilgisayar
programlari da mevcuttur. Genel olarak en az
dort farkli almen test plakasinin Peening islemi
yapilarak arc yukseklikleri olculur ve grafige
islenir. Boylece yogunluk tespit edilerek gercek
parcanin penning islemine gecilir. Normal isletme
kosullarinda her sekiz (8) saatte bir bu test
Isleminin yapilmasi tavsiye edilmektedir.

Yogunluk (intensity), asindirici akis oranina,
asindirici hizina (basincli sistemlerde basincal,
vurus acisina ve malzemeye olan uzakliga gore
degismektedir. Ayrica asindirici boyutuna ve
sertligine bagli olarak ta artmaktadir.

Increasing the intensity (shot peening energy)
enhance the depth of compressive residual
stress. Higher intensity used on parts with a
hardness up to ca 52 HRC will also lead more
rapidly to the maximum compressive residual
stress. Higher intensity used on parts with a
hardness over ca 52 HRC has no noticeable
influence on the maximum of compressive
residual stress.

b- Coverage (6rtme)

Asindirici bombardimanina maruz kamis ylizeyin
% olarak ne kadar yogun etkilendiginin bir
gostergesidir. Asindirict Puskurtme Suresi
(Exposure time) ve Asindirici Akis Orani [ Shot
Flow Rate] ile direkt olarak artirilabilmektedir.
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