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YUKSEK MUKAVEMETLI BAGLANTI ELEMANLARI ICIN FIKSTUR TASARIMI
VE YUZEY ACIKLIGININ TEST SONUCLARINA ETKISI

Yusuf Soner DEMIREL
CNK Havacilik, istanbul/ Tiirkiye.
Ayberk Okan ACAR

Marmara Universitesi, Miihendislik Fakiiltesi, Makine Miihendisligi Boliimii, Istanbul/
Tiirkiye.

Dr. Ogr. Uyesi Kiirsat TANRIVER

Istanbul Saglik ve Teknoloji Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi,
Mekatronik Miihendisligi Boliimii, Istanbul/ Tiirkiye.

Prof. Dr. Mustafa AY

Marmara Universitesi, Teknoloji Fakiiltesi, Makine Miihendisligi Boliimii, Istanbul/ Tiirkiye

OZET

Bu calismada, havacilik montajlarinda kritik 6neme sahip 7075 T6 aliiminyum gibi yiiksek
mukavemetli baglanti elemanlarinin kesme performansi i¢in fikstiir tasarimlarn ve ylizey
aciklig1 toleranslarinin test sonuglarina etkisi incelenmistir. ISO 8749 (maksimum 0,15 mm
aciklik) ve NASM 1312-13 (maksimum 0,0125 mm agiklik) standartlar1 referans alinarak,
basma ve ¢ekme tipi fikstiirlerin performansi Sonlu Elemanlar Yontemi ile karsilastirilmistir.
Analizler ANSYS 2025 yaziliminda, pin i¢in 0,6 mm, delik yiizeyleri i¢in 0,8 mm ve kesme
bolgesi i¢in 0,05 mm mesh boyutlart kullanilarak gergeklestirilmistir. Fikstiir malzemesi
seciminde AISI 4140, Toolox 40 ve AISI 4340 ¢elikleri degerlendirilmis; 7075 T6’ nin ¢ekme
dayaniminin 1,5 kat1 akma dayanimi1 hedefini saglayan AISI 4140 yeterli bulunmustur.

Simiilasyon sonuglarina gore, cekme tipi fikstiirde kesme diizlemi disindaki yiizeylerde 500
MPa mertebesinde istenmeyen gerilmeler gozlemlenmis, bu nedenle gerilmeyi kesme
diizlemine daha iyi odaklayan basma tipi fikstiir tercih edilmistir. Fikstiir duvarlar1 arasindaki
toleransin etkisini incelemek amaciyla yapilan analizlerde, 0.3 mm ve 0.025 mm agiklik
senaryolar1 kiyaslanmistir. Bu iki agiklik degeri icin maksimum Von Mises gerilmeleri sirasiyla
641 MPa ve 643 MPa; maksimum kayma gerilmeleri ise 370.42 MPa ve 370.95 MPa olarak
hesaplanmistir. 8x28 mm pin geometrisi i¢in elde edilen bu veriler, tolerans sikiliginin gerilme
sonuglarinda anlamli bir fark yaratmadigini gostermektedir. Sonug olarak, imalat maliyetlerini
diistirmek adina daha gevsek toleransa sahip ISO standardina uygun tasarimlarin
kullanilabilecegi belirlenmistir.

Anahtar Kelimeler: Kesme Testi Fikstiiri, Sonlu Elemanlar Analizi, Yiizey Acikligt
Toleransi, ISO 8749, NASM 1312-13

www.artuklukongresi.org 347 Mardin, Tarkiye



16" INTERNATIONAL MARDIN ARTUKLU SCIENTIFIC RESEARCHES CONFERENCE

FIXTURE DESIGN FOR HIGH-STRENGTH FASTENERS AND THE EFFECT OF
SURFACE CLEARANCE ON TEST RESULTS

ABSTRACT

In this study, the effects of fixture designs and surface clearance tolerances on test results were
investigated for the shear performance of high-strength fasteners, such as 7075-T6 aluminum,
which are of critical importance in aerospace assemblies. With reference to ISO 8749
(maximum clearance of 0.15 mm) and NASM 1312-13 (maximum clearance of 0.0125 mm),
the performance of compression-type and tension-type fixtures was comparatively evaluated
using the Finite Element Method. The analyses were conducted in ANSYS 2025, employing
mesh sizes of 0.6 mm for the pin, 0.8 mm for the hole surfaces, and 0.05 mm for the shear
region. For fixture material selection, AISI 4140, Toolox 40, and AISI 4340 steels were
assessed; AISI 4140 was found to be sufficient to meet the target yield strength criterion of 1.5
times the tensile strength of 7075-T6 aluminum.

According to the simulation results, undesired stress levels on the order of 500 MPa were
observed on surfaces outside the shear plane in the tension-type fixture. Consequently, the
compression-type fixture, which concentrates stresses more effectively on the shear plane, was
preferred. To examine the effect of tolerance between the fixture walls, analyses were
performed for clearance scenarios of 0.3 mm and 0.025 mm. For these two clearance values,
the maximum von Mises stresses were calculated as 641 MPa and 643 MPa, respectively, while
the maximum shear stresses were 370.42 MPa and 370.95 MPa. These results, obtained for an
8 x 28 mm pin geometry, indicate that tolerance tightness does not lead to a statistically
significant difference in stress outcomes. Consequently, it was concluded that ISO-compliant
designs with relatively looser tolerances can be employed to reduce manufacturing costs
without compromising test reliability.

Keywords: Shear Test Fixture, Finite Element Analysis, Surface Clearance Tolerance, ISO
8749, NASM 1312-13
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