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48V BATTERY PACK

KNOBLOCH, JULY 2019

The benchmark report of the 48V battery pack contains a teardown 

documentation, technical specifications and a detailed cost analysis

TEARDOWN REPORT

COST ANALYSIS

Components
Detailed 
calculation

Rough 
calculation

Valid 
estimation

Battery housing ●

Module housing ●

Battery cell ●

BMS/BDU unit ●

DC/DC converter ●

Wiring harness ●

Thermal 

management
●

Terminals ● ●

Photos

▪ ~30 photos of teardown process

▪ ~100 photos of all components

Bill of material

▪ Component name & number

Short description, mass & dimensions

Report

▪ >60 slides showing all components with position in 

battery pack and specs (mass, dimensions…)

Cell module

▪ 12 pouch cells
Stamped steel cover 
as module housing DC/DC converter

▪ 6 phases
▪ No galvanic 

isolation

Terminals

▪ 12V 
▪ 48V

Thermal management

▪ Cooling / heating
via Peltier 
elements

BMS / BDU unit

▪ 1 BMS board
▪ 1 power distribution

board with BDU
function
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CONTENT

KNOBLOCH, JULY 2019

FEV provides detailed documentation of the battery pack hardware

BOM 

Total 0 g

Dimensions

Main Sub1 Sub2 Number BOM Assy Group Item Qty ./

battery

Information Material Supplier x -ax is y -ax is z-ax is outer-Ø inner-Ø other dimension Weight/part Weight/battery

01 00 00 00 01000000 x Module Module assembly 1 135 mm 155 mm 225 mm 7,405 g 7,405 g

01 01 00 00 01010000 Module Cell assembly 6

01 01 01 01 01010101 Module Cell carrier 1 Made out of plastic

01 01 02 01 01010201 Module Cells 2 Inside cell carrie 

01 02 01 01 01020101 Module Side cov er 2 Screw d to BMS

01 03 00 00 01030000 Module Cage assembly 1

01 03 01 01 01030101 Module Side planels 2 connected to top and button panel Sheet metal

01 03 02 01 01030201 Module Top panel 1 connected to side and button panel Sheet metal

01 03 03 01 01030301 Module Buttom panel 1 connected to top and side panel Sheet metal

01 04 01 01 01040101 Module BMS w iring 1 connectes to cell assembly  and BMS

01 05 01 01 01050101 Module Foam 1 Betw een buttom panel and battery  housing

01 06 01 01 01060101 Module Bolt 8 Cells to battery  cov er M4 x  8 1 g 4 g

01 07 01 01 01070101 Module Bolt 2 Cells to BMS M5 x  10 1 g 1 g

01 08 01 01 01080101 Module Heat conducting paste 1 Betw een battery  and battery  cov er

02 00 00 00 02000000 x Housing Battery  housing components group 1 3,203 g 3,203 g

02 01 00 00 02010000 x Housing Bettery  cov er component group 1 1,114 g

02 01 01 01 02010101 Housing Battery  cov er 1 Al239 25 mm 185 mm 290 mm 957 g 957 g

02 01 02 01 02010201 Housing Peltier element cov er 1 Screw d to battery  cov er to protect peltier elements Sheet metal 2 mm 108 mm 168 mm 96 g 96 g

02 01 03 01 02010301 Housing Bolt 12 Peltier element cov er to battery  cov er M3 x  4.5 0 g 3 g

02 01 04 01 02010401 Housing Cone 12 Plastic 2 mm 8 mm 3 mm 0 g 3 g

02 01 05 01 02010501 Housing Wiring cov er 1 Plastic 3 mm 28 mm 33 mm 1 g 1 g

02 01 06 01 02010601 Housing Peltier elemet frame 1 Frame for peltier elemets betw een battery  cov er and peltier element cov erPlastic 3 mm 120 mm 170 mm 14 g 14 g

02 01 07 01 02010701 Housing Heat conduction sheet 8 glued to cov er and battery  cov er 30 mm 55 mm 0.2 mm

02 01 08 00 02010800 x Housing Peltier & temperatur sensor components group 1 40 g

02 01 08 01 02010801 Housing Peltier element 4 27 mm 56 mm 1.4 mm 7 g 28 g

02 01 08 02 02010802 Housing Temperatur sensor 2 4 mm 2 mm 1 g 1 g

02 01 08 03 02010803 Housing Wiring Peltier element to BMS 1 Connected from Peltier elements to platine 5 275 mm 11 g 11 g

02 02 01 01 02020101 Housing Bolt 16 Self cutting screw  / Battery  housing upper to battery  housing M5 x  19 1 g 16 g

02 03 01 01 02030101 Housing Flat metal gasket 1 Seals battery  upper and battery  housing 0.2 mm 185 mm 290 mm 11 g 11 g

02 04 01 01 02040101 Housing Battery  housing 1 AlSi9Mn Fritz 140 mm 185 mm 290 mm 2,000 g 2,000 g

02 05 01 01 02050101 Housing Pressure equalization v alv e 1 Screw d in battery  housing Aluminum 27 mm 35 mm 18 mm 22 g 22 g

03 00 00 00 03000000 x BMS BMS assembly 1 456 g 456 g

03 01 01 01 03010101 BMS BMS housing rear 1 PC+ABS 12 mm 155 mm 6 mm 45 g 45 g

03 02 01 01 03020101 BMS Platine 4 1 125 g 150 mm 30 mm 265 g 265 g

03 03 01 01 03030101 BMS Bolt 4 Platine 4 to BMS housing front M2 x  8 0 g 1 g

03 04 01 01 03040101 BMS Platine 5 1 105 mm 130 mm 20 mm 73 g 73 g

03 05 01 01 03050101 BMS Bolt 5 Platine 5 to BMS housing front M2 x  8 0 g 1 g

03 06 01 01 03060101 BMS BMS housing front 1 PC+ABS 135 mm 155 mm 35 mm 58 g 58 g

03 07 01 01 03070101 BMS Wiring BMS to terminal 1 From BMS to 48V terminal / 7 Cables 200 mm 14 g 14 g

04 00 00 00 04000000 x 48V & 12V connection 48V & 12V connection assembly 1 383 g 383 g

04 01 00 00 04010000 x 48V+12V connection 12V Terminal assembly 1 186 g

04 01 01 01 04010101 48V+12V connection 12V terminal 1 34 mm 164 mm 62 mm 181 g 181 g

04 01 02 01 04010201 48V+12V connection Bolt 4 Self cutting screw  / 12V terminal to DC/DC low er housing M5 x  14 1 g 4 g

04 01 03 01 04010301 48V+12V connection Platine 3 1 15 mm 85 mm 2.3 mm 1 g 1 g

04 01 04 01 04010401 48V+12V connection Glue 1 Betw een DC/DC low er housing and 12V terminal 15 mm 85 mm 2.3 mm 1 g 1 g

04 02 00 00 04020000 x 48V+12V connection 48V terminal assembly 1 197 g

04 02 01 01 04020101 48V+12V connection 48V terminal 1 PA 66 GK40 70 mm 109 mm 74 mm 194 g 194 mm

04 02 02 01 04020201 48V+12V connection Rubber gasket 1 Rubber 100 mm 52 mm 3 mm 1 g 1 mm

04 02 03 01 04020301 48V+12V connection Bolt 5 48V terminal to battery  housing upper M4 x  8 1 g 3 mm

05 00 00 00 05000000 x DC/DC conv erter DC/DC conv erter assembly 1 1,688 g 1,688 g

05 01 01 01 05010101 DC/DC conv erter DC/DC upper housing 1 AlSi12 15 mm 185 mm 290 mm 279 g 279 g

05 02 01 01 05020101 DC/DC conv erter Ventilation v alv e 1 In DC/DC upper housing Plastic 13 mm 17 mm 1 g 1 g

05 03 01 01 05030101 DC/DC conv erter Bolt 3 DC/DC upper to DC/DC low er housing M4 x  8 1 g 2 g

05 04 01 01 05040101 DC/DC conv erter Platine 1 1 12 mm 160 mm 95 mm 62 g 62 g

05 05 01 01 05050101 DC/DC conv erter Bolt 4 Self cutting screw  / Platine 1 to DC/DC low er housing M4 x  8 1 g 2 g

05 06 01 01 05060101 DC/DC conv erter Platine 2 1 Glued and screw ed to DC/DC low er housing 18 mm 160 mm 130 mm 236 g 236 g

05 07 01 01 05070101 DC/DC conv erter Bolt 5 Self cutting screw   / Platine 2 to DC/DC low er housing M4 x  8 1 g 3 g

PHOTOS BILL OF MATERIAL REPORT

Photos
with main specsin high resolution

>100 >50 BOM items
Report slides

>60
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APPROACH

KNOBLOCH, JULY 2019

Depending on the component type and value, we apply different 

approaches for cost determination with different levels of detail

19.50 €SHOULD COST

10.00 €Connectors

3.00 €Wires

1.50 €Isolation

1.50 €Clamps

… €…

0.90 €Assembly

ESTIMATIONROUGH CALCULATIONDETAILED CALCULATION

Estimated cost value

19.30 €SHOULD COST

5.00 €Raw material

6.00 €Casting

3.50 €Machining

0.60 €Sub-parts

0.40 €Assembly

3.80 €Overhead & Profit

Cost breakdown Sub-BOMDetailed cost breakdown

SINGLE COMPONENTS ASSEMBLIES

Component spec

P
ri

ce
 

Database

1.50 €
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CONTACT DETAILS

Neuenhofstraße 181

52078 Aachen

Germany

Benjamin Knobloch

Manager

Phone: +49 241 5689-9635

Mobile: +49 172 1646107

Email: benjamin.knobloch@fev.com 

FEV CONSULTING GMBH
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