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ABSTRACT

The automation cycle time of wing assembly can be shortened by the automated installation of single-sided temporary fasteners to provide
temporary part clamping and doweling during panel drilling. Feeding these fasteners poses problems due to their complexity in design and
overall heavy weight. In the past, Electroimpact has remotely fed these fasteners by blowing them through pneumatic tubing. This
technique has resulted in occasional damage to fasteners during delivery and a complex feed system that requires frequent maintenance.

Due to these issues, Electroimpact has developed a new fully automated single-sided temporary fastening system for installation of the
LISI Clampberry fasteners in wing panels for the C919 wing factory in Yanliang, China. The feed system stores fasteners in gravity-fed
cartridges on the end effector near the point of installation. The cartridge placement at the end effector eliminates the need for
pneumatic feed tubes in addition to limiting input sensors to cartridge identification only. By reducing pneumatics, sensors, and
controls, less maintenance is expected for the fastener storage system. When a fastener is requested by the machine, a pick and place
mechanism grabs the correct fastener from the cartridge and loads the fastener into the fastener inserter. The fastener inserter then
installs the fastener into the wing panel using a servo nut-runner to wind the fastener until the grippers pull the stack together with a
specified preload. Diameter, grip length, and fastener integrity are all checked during the feed process.

Extensive prototyping yielded results of 99.9% reliability across the spectrum of fasteners. Production hardware for this system has
also passed Preliminary Acceptance Testing with Xi’an Aircraft Industry (Group) Company (XAC) and is currently installed and ready
to start production.

CITATION: Pritz, K., Etzel, B., and Wei, Z., "Automatic Temporary Fastener Installation System for Wingbox Assembly," SAE Int. J.
Aerosp. 9(1):2016, doi:10.4271/2016-01-2085.

INTRODUCTION in a vertical build major assembly jig. By using these temporary
fasteners, the LTD machine is able to drill full size holes, install a

This fastener system was developed to automate the tempora . .
4 P porary fastener, and keep the panel clamped and located as it continues on to

fastening requirement for the assembly of XAC’s new C919 aircraft
wing and is used on the Lean Technology Drilling (LTD) machine.[1]
The LTD machine accurately drills holes, inspects the drilled holes,
and installs temporary fasteners in the wing’s upper and lower panel

further holes. This system is able to install temporary fastener
diameters ranging from 3/16” to 1/2” in stack thicknesses ranging
from 0.12” (3mm) to 2.00” (51mm).
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SINGLE-SIDED TEMPORARY FASTENERS

Single-sided temporary fasteners (SSTF) are frequently used to provide
clamp up and doweling during an assembly operation. The SSTFs
installed by this system are the CLY™.-61s from LISI Aerospace.

Figure 2. LISI CLY™-61 Fasteners

These SSTFs provide a large grip range compared to other automated
SSTFs. The head consists of a splined outer diameter and a drive nut
on top which actuates the fastener. The SSTFs have grippers similar
to a traditional Cleco fastener which in the unactuated condition are
smaller than the spreader bar. The grippers expand and retract over
the spreader bar when the drive nut is tightened.
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Figure 3. Key Fastener Features

CARTRIDGE ASSEMBLY

SSTFs are stored in cartridges that are loaded into a receiver
assembly next to the fastener injector. Each cartridge is associated
with a nominal diameter. Each guide row in the cartridge holds a
specific fastener type determined by the grip length and whether it is
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a full sized or undersized fastener. Fasteners move through the guide
rows using gravity to fall when a fastener is pulled out from the
indexing exit point at the bottom. At the exit point, fasteners are held
onto a V-block using a magnet underneath.
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Figure 4. Cartridge Assembly

CARTRIDGE LOAD AND UNLOAD

During panel drilling, multiple tool changes need to occur and the
correct fastener diameter must follow. To keep the process running,
the cartridges must be installed and uninstalled quickly to a
repeatable location. The design discussed is an iteration of a previous
cartridge design by Electroimpact.[2] The cartridge receiver assembly
has two guide ways that allow the cartridge to slide in and out
horizontally. Once it slides into the correct position a spring plunger
lands into a bushing to lock the cartridge into place. Four sensors
read the loader assembly code to determine which cartridge has been
installed on the machine. Cartridges can quickly be unlocked and
removed by pulling a handle on the spring plunger to retract it and
sliding the cartridge back out.
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Figure 5. Cartridge Receiver Assembly

On the cartridge side, the loader assembly uses dowels and keyways
to slide in and out of the receiver assembly. The spring plunger is
pushed into its retracted position by a ramp until it reaches the
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