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Abstract

Composite materials, which can be simultaneously lighter and stronger than alu-
minum, provide multiple advantages to the aerospace industry. However, the heat-
sensitive resins used in these materials begin degrading as soon as they are manufac-
tured. As a result, providers of composite raw materials manufacture all their goods
on a make-to-order basis. In turn, long lead times are passed on to OEM customers,
such as Bell. Bell must manage an inbound supply chain with worst case parameters:
expensive, cold chain material with long lead times and short shelf lives. Historically,
Bell has scrapped over § 1M /year of these products due to expiration, and meanwhile,
multiple stockout events every year adversely impact production schedules.

This project addresses these problems by imagining inventory as a control loop
problem, where we take the system from its current form as an "open" loop and
convert it to a self-correcting "closed" loop. We do this by first specifying an exact
setpoint level: in our case, a base stock policy. We then improve the difference between
specified level and actual level by improving our forecasting technique using three-
month moving averages and information already contained within the Manufacturing
Resource Planning (MRP) system. We make the system more responsive by making
deliveries as frequent as possible. We find this model simultaneously reduces stockout
risk, expiration risk, inventory levels, and lead time apparent to Bell. We make this
assessment using both historical and simulation data.

Finally, this line of thinking spurs us to reexamine an old problem in supply chain
theory: that of optimum lot size. We find using a Monte Carlo model that increasing
lot size (or order minimums) beyond what is required during a review period increases
stockout risk.
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Chapter 1

Introduction

Bell is an aerospace and defense company with 85 years of history designing, devel-
oping, and manufacturing innovative and iconic aircraft. Its products have included
the Bell X-1 (Figure 1-1), the rst aircraft to break the sound barrier, and the Huey,
the primary military helicopter in the Vietnam War (Figure 1-2). Today it focuses
exclusively on vertical lift aircraft for both civil and military markets. Sales in 2019
totaled over $ 3.2B.

Bell builds its advanced helicopter rotor blades and structural components from
composite raw materials, which o er signi cant advantages over traditional metal
parts. However, the aerospace composite material supply chain suers from long
lead times (months), relatively short shelf lives (maximum 30 months), and cold
storage requirements. Bell currently scraps around $ 1M/year of expired material,
and conversely, cannot begin some builds due to material shortages.

The primary aims of this project are to:

1. Eliminate or reduce stockout events.

2. Eliminate or reduce scrap.
The secondary aims are to:

1. Reduce lead times.

2. Reduce inventory levels and associated costs.
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