. SHoT PEENING

Shot Peening Nedir?
What Is Shot Peening?

hot peening; ylzeye soguk sekil verme
S islemi olarak tanimlanmaktadir. Yuksek

hizla firlatilan asindiricilarin butin ytzey
Uzerinde bir on gerilme tabakasi olusturur. Bu on
gerilme mukavemeti yuk altinda kullanilan
malzemenin yorulma dayanimini onemli olclde
artirmakla birlikte, stres korozyon catlaklarina
karsi diren¢ meydana getirir. Shot peening islemi
cesitli asamalar kaydedilerek, 19.yy baslarinda
Amerikali bir mihendis olan B.C.Tilgham
tarafindan tarif edilerek patent kaydi yapilmistir.

Shot Peening is a method of cold working
in which compressive stresses are induced
in the exposed surface layers of metallic
parts by the impingement of a stream of shot,
directed at the metal surface at high velocity
under controlled conditions. It differs from
blast cleaning in primary purpose and in the
extent to which it is controlled to yield
accurate and reproducible results. Although
shot peening cleans the surface being
peened, this function is incidental. The major
purpose of shot peening is to increase fatigue
strength. The process has other useful
applications, such as relieving tensile
stresses that contribute to stress-corrosion
cracking, forming and straightening of metal
parts, and testing the adhesion of silver plate
on steel.

Yoylar, dislifer, torsiyon barlari vb. cesitli ot motiv vethava endiistrisinde
kullanilaf malzemelerin‘Gretim”asamasinda shotépeening kullanimaktad.
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Yaylar, disliler, torsiyon barlari vb. cesitli
otomotiv ve hava endistrisinde kullanilan
malzemelerin imalatlari esnasinda; talasli imalat,
kaynak, taslama, i1sil islem, egme, hadde vb degisik
dretim sureclerinde malzeme i¢c gerilmelere
maruz kalir. Iste shot peening prensip olarak
malzemelerde mevcut olan ic gerilmelere ve
catlaklara karsi yizeyde karsi direng
olusturulmasidir. Bu sayede yuUk altinda
malzemelerin daha uzun omurld olmalari
hedeflenmektedir.

Shot peening asindiricilart olarak kullandlan Grinler;

Demir
Icerenler

Celik Bilya, Yuvarlatilmis Tel kesme,
Paslanmaz Celik Bilya

Metalik Olanlar Aliminyum, Cinko,
Demirdisi Bakir, Bronz

Olanlar | Metalik Cam Kiirecik,
Olmayanlar Seramik Bilya

Media used for peening can be iron, steel,
glass shot, cut steel or stainless steel wire.
Metallic shot is designated by numbers
according to size. Shot numbers, as
standardized by MIL-5-13165, range from
S70 to S930. The shot number is
approximately the same as the nominal
diameter of the individual pellets in ten
thousandths of an inch.

Shot Peening Asindirici

Standartlari:

Standartlar; son kullanicilar,
asindirici Ureticileri veya uluslar
arasi kuruluslar tarafindan
yazilmaktadir. En vyaygin
kullanilan standartlar ise SAE
(Society of automotive
engineers) tarafindan
yayinlanmaktadir. SAE, 'AMS’
(Aerospace Material
Specification] havacilik
endistrisi icin standartlari
belirtirken, SAE 'J" genel
uygulamalar icin temel
standartlari ifade etmektedir.



Asindirici 6zelliklerine gore standartlar asagidaki
tabloda verilmistir;

Standart/
Specifications

AMS 2431/1
veya/or
AMS 2431/2

AMS 2431/3
veya/or veya/or
AMS 2431/8 55-62 HRC

AMS 2431/6 48-52 HRC

AMS 2431/7 58-63 HRC

Sertlik/
Hardness
45-52 HRC

veya/or
55-62 HRC
45-52 HRC

Asindirici Tipi/
Abrasives

Celik Bilya /
Cast Steel Shot

Tel Kesme /
Cut Wire Shot

Cam Kirecik /
Glass Beads

Seramik Bilya /
Seramic Shot

diger standartlar;

Ozellik / Specification| Standart/ Standart

Kimyasal Komposizyon/ ASTM E350
Chemical Compositions

Sertlik / Hardness
Boyut / Size

ASTM E384
ASTM E11

Yogunluk (Peening Intensity):

Shot peening islemi yapilmadan dnce bu
proses sonras! elde edilecek yogunlugun ozel
yontem ve aletlerle tespit edilmesi islemidir.
General Motors’ da arastirma muhendisi olan
John Almen tarafindan gelistirilen yontemle
malzeme Uzerine transfer edilen kinetik enerjinin
olcimu saglanmistir. Almen seritleri ve Almen
test cihazi sayesinde bu 6lcim gerceklesmektedir.

Almen test seritleri kalinliklarina gore
isimlendirilmisti;

Serit Adi/ | Standart/
Strip Name| Standart

Diizlem/ | Sertlik/ | Kauinuk/
Flatness |Hardness|Thickness

aclk endistrisinde shot
ning uygulamasi énemli yer

maktadir.
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Yogunluk (intensity); shot peening yapilmis Almen test plakasin
ait doyum grafigindeki (saturation curve) arc yiksekligi olarak
ifade edilir. Doyum noktasi ise; doyum grafiginde piskiirtme
siiresinin iki katma ckhignda arc yiksekliginin en fazla % 10 arthis
ilk egim noktasi olarak tarif edilir.

Relation of measuring coverage to peening time. Coverage is
considered full af time 1, if doubling exposure to time 2t results
in change in arc height less than 10%

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 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.

. ' |
Shet peening is used
on a large scale of thi
aerospace industry. @\
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Bu grafigin cizilmesinde Alcom 5.0 adli
otomatik bilgisayar programlari da
kullanilmaktadir. 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.

Coverage (6rtme)

Asindirici bombardimanina maruz kamis
ylzeyin % olarak ne kadar yogun etkilendiginin
bir gostergesidir. Asindirici piskirtme siresi
(Exposure time] ve asindirici akis orani (Shot Flow
Rate] ile direkt olarak artirilabilmektedir. Genelde
gorsel olarak shot peening uygulanmis yizeyin
yeterli buyutme yapilarak tespitine dayanmaktadir.

Shot peening, yik altinda kullanilan malzemenin yorulma
dayanimini 6nemli 6lcide arti.
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Otomotiv.sektsiid
orantili olarak shot peening
uyguloma alani artmaktadr.
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Factor of exposure time

Shot peening piiskiirtme siresince etkilenen alan
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Area coverage as a function of exposure time in shot peening
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Surface coverage is a measure of how
completely an area has been hit by the myriad
of impinging shot particles. Without 100%
coverage or saturation, the improvement in
fatigue characteristics conventionally
produced by shot peening is not obtained.

Measurement of Coverage. Direct
methods for measuring coverage include
visual methods and the Straub method. One
of the indirect methods is the Valentine
method, which involves layer removal.Visual
methods, although not quantitative, are
almost universally used. The simplest of
these consists of visual inspection, with or
without the aid of optical (10x) magnification
of the surface of the peened part. This method
may be supplemented by a series of reference
photographs illustrating various percentages
of coverage.




