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Copyright Notice

© HCL Technologies Ltd. All rights reserved.

No part of this document (whether in hardcopy or electronic form) may be reproduced, stored in a retrieval system,
or transmitted, in any form or by any means, electronic, mechanical, photocopying, recording, or otherwise, to any
third party without the written permission of HCL Technologies Limited. HCL Technologies Limited reserves the
right to change the information contained in this document without prior notice.

The names or trademarks or registered trademarks used in this document are the sole property of the respective
owners and are governed/ protected by the relevant trademark and copyright laws.

This document is provided by HCL Technologies Limited for informational purposes only, without representation
or warranty of any kind, and HCL Technologies Limited shall not be liable for errors or omissions with respect to
the document. The information contained herein is provided on an “AS-IS” basis and to the maximum extent
permitted by applicable law, HCL Technologies Limited hereby disclaims all other warranties and conditions,
either express, implied or statutory, including but not limited to, any (if any) implied warranties, duties or
conditions of merchantability, of fitness for a particular purpose, of accuracy or completeness of responses, of
results, of workmanlike effort, of lack of viruses, and of lack of negligence, all with regard to the document.

THERE IS NO WARRANTY OR CONDITION OF NON-INFRINGEMENT OF ANY INTELLECTUAL PROPERTY RIGHTS WITH
REGARD TO THE DOCUMENT. IN NO EVENT WILL HCL TECHNOLOGIES LIMITED BE LIABLE TO ANY OTHER PARTY FOR
LOST PROFITS, LOSS OF USE, LOSS OF DATA, OR ANY INCIDENTAL, CONSEQUENTIAL, DIRECT, INDIRECT, OR SPECIAL
DAMAGES WHETHER UNDER CONTRACT, TORT, WARRANTY, OR OTHERWISE, ARISING IN ANY WAY OUT OF THIS
DOCUMENT, WHETHER OR NOT SUCH PARTY HAD ADVANCE NOTICE OF THE POSSIBILITY OF SUCH DAMAGES.
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We are delighted to share with you the first edition of the Design for Manufacturing Guidebook.
Through this guidebook, our endeavor is to reach out to the design and engineering ecosystem
and share our insights; tips and best practices that will help designers simplify the product design
process and minimize the iterations in new product development process.

Leveraging our strengths in engineering and collective knowledge of our subject matter experts
with varied industry experience, we have compiled over 300 design guidelines for various
manufacturing processes - sheet metal, machining, casting, injection molding among others.

To begin with, in this issue, we will cover a few design rules for drilling - such as selection of sizes,
depth of drilled holes, partial holes and holes entry and exit surfaces, etc.

We will be happy to receive your feedback and hear from you on any particular areas that may be
of interest to you. You can also share your experiences which we can publish with due credit. Do
write to us at info@dfmpro.com.

Welcome to this journey of learning and sharing!

DFMPro Marketing
HCL Technologies Ltd
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Standard Hole Sizes

Specify standard hole sizes as they can be created using a standard drill. Unusual hole
sizes are not recommended as they require custom tools and increase the cost of
manufacturing through purchasing and inventory.

Reducing variations in holes size will further reduce assembly accessories like
fasteners, pin, rivets, etc.

Example

mMo.7s | &9

M 9.0

In this example — Choose a diameter M9.0 and not M 9.75.
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Holes with Flat Bottoms

It is recommended to make blind holes with conical and not flat bottoms. Flat
bottomed holes cause problems in subsequent operations (for example: reaming).
Also, flat bottomed holes require special tooling operations leading to increase in
manufacturing cost and time.

A standard twist drill is used to create a hole with conical bottom.

Example

In this example, hole size is less than 45 mm; preferred operation will be drilling. It is recommended to
use conical bottom holes.
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Holes Intersecting Cavities

In drilling operation, it is recommended to avoid holes intersecting with cavities.

If not, there are chances that the drill tool will wander. This also increases the chances
of drill tool breakage.

Example

In this example, if an intersection is unavoidable, at a minimum, the centerline of the hole should be
outside the cavity as shown in image. Order of machining can also impact the drilling condition.

e ——
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Partial Holes

Avoid partial holes as there are high chances that drill will wander if a large portion of
the hole is outside the material. The problem can become even more severe if the axis
of hole is on or near the edge of the material. If partial hole is unavoidable, then
ensure that at least 75% of hole area should be within the material.

Example

e ——
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Deep Holes

Deep, small diameter holes should be avoided as they are difficult to machine. Small
diameter drills tend to wander and are prone to breaking. Chip removal also becomes
difficult while drilling deep holes.

It is recommended that the hole depth to diameter ratio should be less than 3.

Example

In this example, recommended hole diameter to depth ratio is less than 3.
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Entry/Exit Surface for Holes

Drills should enter and exit surfaces that are perpendicular to the centerline of the
hole. If the drill tip contacts the non-planer surface, then tip will wander as its axis is
not perpendicular.

Also exit burrs will be uneven around the circumference of the exit hole, which can
make burr removal difficult.

Example

e ——
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