7E-0\.go e A o olouds AY 09 AEE (33393 Wyl 3ag5 9 Al wIiue dlxo

A3 ole asliolo

Ol Pl g g colu (wiigo

www.smeir.or /

d 10.22034/ijme.2025.488847.2027

Wby slacy jorls (5,519 CotnS 9 398 S5 50 S BSNHew lopel)ly A
FDM alcwg 4 vl a>Lw PLA-Glass (g5 LI

cs""“‘ﬁ oo :*‘S)La.;‘ S0 ‘4.5"9"".’.)5 aobld
Olpl e STST) sixin oRidls (SolSls g 09,5
Anasari@arakut.ac.ir : Jgiuwe oo g Juosl %

oaSs alio esledb!
DS g s s, 5l 181 cole (gy5ld sl e g 0058 mie Slodsl ggwds g glazm )0 (gaman Gl By dlio
omb ause Jdods FDM) (093 wgm, b g5l oe (6,5l cgoman ol calise labg, ol ;o ol ool VE-Y LT YE acal o

el 08,5 Ll 355 @ 1y Jlglp axgi cedelcmsdy Slakd Ceslie plSotial 5 0,5 Sole gl slge 5 Sy VEY il VAol

Al o Vb Caglie 5 (5 pdoas s o Slozl waze (63 SS9z (colsn Jdoa ofiga « St ge 5 sl oy

i o st Silges sbaaipedl ol 5 il Slalls sl Bl gl 4o sloig il w5 0l
Glanld 0 ) 65,haamie sl Ty FDM (ymen cialil ats o ol 68,5 45 W)l Coanl et S S jals

GBS oS sl el 30 byl Gregh ol icel 380 sl gy dieils 5 8 5l 0 W 6,5 ndle S | )}:‘
VO L PLA ojorals 1o ¢lisms golal s g ()l sloanl 5l S8 5 g5pdey 5 o) Glso Sy ol ol =8
&y

Oeizad 5 950 Sl Coge e die A 4 Yl ae Jlad o138l as aes oo i s ol e sl Bl as o
ONA 955 4...>l; él.m)l €39 90 7,0 IR W SS9y )..S|..\> as 6)9“9‘\‘. ‘oo)fsa dobu'l LsUa} 9 L;':')l):> u......j _x;l})
S Gl 3 S35 I <l 7 o558 oaali o lan A i 33 s D (solef sl 5 ol
90 V8 lyeo e g pro ia A Sl o aS A wed oo (Sab wgd e ddlate il coge il Sl yee

6,8l sl il )b

The role of drilling parameters in controlling delamination and hole
quality of novel long-fiber PLA-glass composites manufactured by FDM
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Mechanical Engineering Department, Arak University of Technology, Arak, Iran
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Article Information Abstract
Original Research Paper 3D printing has opened new horizons in industrial production, expanding the boundaries of fabrication
Received: 14 November 2024 beyond conventional methods. Among various 3D printing techniques, Fused Deposition Modeling
Accepted: 8 March 2025 (FDM) has gained significant attention due to its low-cost equipment and materials, ease of use, and the
structural integrity of printed components. Thermoplastic polymers, particularly due to their
Keywords: properties—such as re-moldability, rapid solidification, high biodegradability, and excellent impact
Glass Fiber Composites resistance—hold a notable position across diverse industries. Studies on the machinability of these
Drilling thermoplastic composites are particularly essential, as additive manufacturing processes like FDM
Dimensional Accuracy present unique properties that demand precise evaluation when subject to machining parameters. This
Delamination study assesses the influence of critical drilling parameters—tool rotation speed, feed rate, and tool
Machining Parameters diameter—on heat-induced damage and dimensional accuracy of drilled holes in PLA composite with

15% glass fiber. The findings indicate that increasing drill diameter from 3 to 8 mm escalates the
required force, as well as thermal damage and dimensional inaccuracy; a peak drilling force of 6.5 N,
melt zone height of 5.18 mm, and dimensional error of 0.5 mm were recorded at an 8 mm diameter.
Furthermore, reducing feed rate and increasing rotational speed exacerbate the extent of thermal
damage, with the largest melt area height of 5.18 mm observed at an 8 mm diameter, 1600 rpm, and
31.5 mm/min feed rate.
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